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PREFACE  TO  SECOiND  EDITION. 


Considerable  delay  has  occun*ed  in  the  issue  of  this 
edition,  as  the  pressure  on  his  time,  from  some  other  work, 
prevented  the  Editor  from  undertaking,  at  an  earlier  period, 
that  thorough  revision  of  his  Clinical  Manual  which  a  new 
edition  of  a  book  of  this  kind  necessarily  demands  after 
the  lapse  of  a  few  years.  Every  portion  has  been  revised 
by  the  original  contributors  and  by  the  Editor  himself:  such 
additions  and  alterations  have  been  made  as  seemed  desir- 
able. Large  sections,  here  and  there,  have  been  entirely 
re-written,  and  the  number  of  illustrations  increased  from  85 
to  IGO.  These  changes  have  led  to  an  increase  in  the  size 
of  the  book :  although  in  a  sense  this  is  to  be  regretted,  it 
could  scarcely  be  avoided. 

The  plan  of  the  book  remains  unchanged.  It  is  designed 
to  afford  such  assistance  as  students,  actually  working  at 
Clinical  Medicine,  might  seem  to  require.  It  is  hoped  that 
it  may  continue  to  be  useful  to  them  in  their  clinical  work, 
even  after  they  have  completed  their  course  at  the  schools. 

The  manner  of  using  this  Manual  will  depend  on  the 
subjects  brought  up  before  the  student  in  the  course  of  clin- 
ical instruction,  and  on  the  way  it  is  employed  by  those 
teachers  who  may  recommend  it  as  helping  to  lighten  their 
labors  in  the  details  of  clinical  teaching.  In  the  absence  of 
any  such  guidance,  the  student  is  recommended  to  read  the 
first  three  chapters :  from  those  he  will  learn  the  scope  of 
the  work,  and  he  will  then  be  able  to  select  for  himself,  with 


VI  PREFACE. 

the  aid  of  the  Index,  such  portions  of  the  Manual  for  con- 
secutive reading  or  for  special  reference  and  consultation  as 
his  requirements  from  time  to  time  seem  to  demand.  It 
will  be  seen  at  a  glance  that  this  book  does  not  aim  at  sup- 
plying any  short  and  easy  road  to  medical  diagnosis :  its 
object  is  to  guide  the  student  to  a  careful  examination*  of 
the  symptoms  in  his  patient,  and  to  supply  information  as  to 
the  methods  and  results  of  clinical  investigation.  To  inter- 
pret these  aright  reference  must  often  be  made  to  various 
systematic  treatises :  some  bibliographical  notes  are  appended 
to  the  chapters  to  aid  the  student  in  this  important  part  of 
his  inquiry. 

The  Editor  has  to  acknowledge  much  assistance  obtained 
from  many  friends  versed  in  special  departments  of  medicine : 
he  would  be  only  too  glad  to  enumerate  their  names  were  it 
not  that  this  might  imply  a  greater  responsibility  than  it 
seems  fair  to  impose  on  them  for  their  kindly  help. 

Dr.  John  Wilson  has  supplied  some  additional  drawings 
for  this  edition :  these,  along  with  all  the  others,  are  acknowl- 
edged in  the  list  of  illustrations. 

To  two  of  his  former  hospital  assistants — Dr.  Malcolm 
MacMurrich  and  Dr.  Robert  Stevenson  Thomson — the 
Editor's  thanks  are  due  for  their  aid  in  revising  the  sheets: 
the  Index  for  this  edition  has  been  prepared  by  Dr.  Mac- 
Murrich. J.  F. 

851  Bath  Grksckkt, 

Qlasqow,  September,  1886. 
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CLINICAL  MANUAL  FOR  THE  STUDY  OF 

MEDICAL  CASES. 


CHAPTER  I. 

THE  PHYSIOGNOMY  OF  DISEASE. 

In  examining  for  medical  purposes  a  patient  affected  with 
some  bodily  disease,  it  is  of  importance  for  the  inquirer  to 
have  before  his  mind  from  the  first  the  nature  and  the  scope 
of  the  inquiry  proposed,  and  not  to  be  misled  by  any  of  the 
merely  conventional  phrases  or  forms  of  thought  under  which 
plausible  fallacies  and  rash  generalizations  are  so  prone  to  hide 
themselves.  This  remark  applies  with  peculiar  force  to  the 
investigation  of  the  more  external  or  physiognomic  characters 
of  diseases,  because  it  is  in  dealing  with  these  that  the  phy- 
sician is  under  the  strongest  temptations  to  appear  wise  at  all 
hazards,  and  thus  to  formulate  his  knowledge  (or  his  igno- 
rance) under  terms  which  may  or  may  not  be  correct  as  regards 
the  individual  case  before  him,  but  of  which  he  would  find 
the  exact  definition  extremely  difficult  or  impossible.  Thus, 
it  is  very  easy  in  a  particular  case  to  pronounce  the  patient 
"  of  a  phthisical  aspect,"  or  "  of  a  gouty  habit,"  or  "  strumous," 
or  of  a  rheumatic  or  other  "diathesis,"  or  to  say  that  he  has  a 
well-marked  "  malignant,"  or  "  cancerous  cachexy ;"  and  any 
one  of  these  expressions  may,  in  the  particular  case,  indicate 
something  that  is  really  true,  while,  nevertheless,  the  expres- 
sion itself  is  altogether  objectionable,  and  devoid  both  of  real 
accuracy  and  scientific  value.  What  the  clinical  observer  has 
to  do  is  not  to  grasp  at  a  hasty  generalization,  but  to  note 
details  of  positive  fact,  and  out  of  these  to  evolve  the  elements 
of  a  sure  diagnosis.  The  statement  that  the  patient  has  some 
peculiar  and  specific  constitutional  morbid  tendency  or  bias  is 
not,  in  any  case,  the  statement  of  a  fact,  but  of  an  opinion, 
and  sometimes  of  a  very  insecure  and  fanciful  opinion.  Such 
a  statement,  therefore,  should  never  be  found  among  the  pre- 
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liminaries;  probably,  indeed,  rarely  even  in  the  more  advanced 
stages,  of  a  hospitai  report ;  inasmuch  as  even  when  true  in 
fact,  it  is  an  inference  based  upon  many,  and  much  simpler, 
facts  which  ought  to  have  been  separately  noted.  The  same 
principle  holds,  perhaps  still  more  strongly,  as  regards  the 
so-called  "temperaments" — sanguine,  bilious,  nervous,  etc., 
and  all  their  more  complex  varieties.  Without  discussing 
here  at  all  the  amount  of  truth,  or  of  reality,  underlying  these 
expressions,  it  may  be  certainly  affirmed  that  their  relation  to 
particular  diseases  is  almost  wholly  illusory ;  and  therefore 
the  statements  in  which  the  eUmenU  of  a  diagnosis,  so  to 
speak,  are  concerned,  should  be  as  simple  and  precise  as  pos- 
sible, and  should  certainly  not  involve  any  general  doctrine  or 
theory  of  the  disease  and  of  its  causes.^ 

Nevertheless,  it  is  quite  true  that  diseases,  considered  as 
disturbances  of  the  physiological  course  of  a  healthy  life,  are 
often  marked  by  incidents  which  leave  indelible  traces  not 
only  in  the  history,  but  on  the  physical  structure  of  the  body ; 
and  it  is  the  study  of  these,  properly  speaking,  which  affords 
to  the  well-informed  physician  almost  the  whole  basis  of  objec- 
tive fact  out  of  which  a  morbid  tendency,  or  diathesis,  can  be 
inferred  with  a  fair  amount  of  probability.  In  other  words, 
diathesU,  as  a  study  of  facts,  in  an  individual  case,  is  an 
inference  either  from  previous  facts  in  the  history  indicating 
deranged  physiological  function,  or  from  manifest  structural 
changes,  the  result  of  these;  whereby  we  are  enabled  to  estab- 
lish, but  only  as  a  presumption  founded  with  more  or  less 
probability  on  the  evidence,  the  existence  of  a  tendency  to  sim- 
ilar changes,  or  changes  of  some  allied  order,  in  the  future. 
In  other  words,  the  proof  of  diaihesk  is  essentially  the  proof 
of  disease;  but,  it  may  well  be,  disease  in  its  earliest  manifes- 
tations and  least  notable  forms. 

There  is  a  whole  group  of  diseases,  for  example,  which  affect 

1  The  adntiralile  lectures  uf  Mr.  Junathan  nutchinson — "The  Pedigroo  of  Disease/* 
Iioudun,  ISJM — puMis)if4l  since  this  uanifcraph  was  issued  in  the  first  edition  of  the  pres- 
ent work,  du  nut  ap|iear  to  the  author  essentially  to  modify  anything  herein  set  forth, 
but  rutber  tu  confirm  the  mothoils  of  procedure  aliove  insisted  on.  (See  especially  the 
remarks  on  temperament  and  diathesis  at  pp.  22,  23,  29.)  The  position  taken  by  this  dis* 
tinguidhod  investigator  may  lie  indioHt*Ml  l»y  two  very  brief  extracts,  as  follows:  "We 
lUHT  |M>rhaps  define  the  term  tempentmeiU  as  applicable  to  the  sum  of  the  physical  imm-u- 
liaritif'S  of  an  indiridual,  exclusive  of  all  definite  tendeuri(«  to  disease.  .  .  .  If  there 
l>e  n  ditttinct  proclirity,  we  must  then  use  a  strvuiger  term,  and  speak  of  diathatu.^'* 
*'Ten)|)erament — the  original  vital  endowment  of  the  individual — is  unquestionably  a 
real'fitrce,  and  one  which  wo  would  most  gladly  rectignizt)  and  ehtimate  if  we  could.  The 
scepticism  which  I  have  l>een  expresving  npplii^  not  to  the  reality  of  the  thing,  but  to 
our  ability  to  discriminate  if'  (p.  :{<)).  The  whole  work,  in  fact,  although  p(>rha|«  not 
suitable  for  lieginn«'rs  may  be  commendeil  to  lulvunced  students  as  a  commentary  on 
the  rules  and  methotls  of  diagnosis  rucommendiMl  in  this  chapter. 
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the  human  body  chiefly  or  exclusively  during  its  period  of 
growth,  whether  of  early  infancy  or  of  adolescence ;  and  another 
group,  the  first  approaches  of  which  are  usually  observed  only 
along  with,  or  succeeding,  the  physiological  signs  of  senile 
decay.  As  regards  the  latter  group,  it  may  be  said  with  truth 
that  physiology  and  pathology  are  inextricably  intermingled. 
A  too  early  areiis  senilis^  the  premature  development  of  **  crow's 
feet "  at  the  outer  margins  of  the  eyelids,  wrinkles  in  the  skin 
of  the  face,  diminished  sensibility  of  the  retina,  or  early  presby- 
opia ;  still  more,  the  well-known  changes  in  the  arteries,  twist- 
ing or  rigidity  of  the  radials,  etc ;  falling  or  grayness  of  the 
hair,  diminution  or  loss  of  sexual  activity,  and  cessation  of  the 
catamenia  in  women  ;  all  of  these  (and  yet  perhaps  none  of  them 
singly  and  unsupported  by  the  others)  may  be  appealed  to  as 
evidence  of  a  liability  to  diseases  of  the  senile  group  generally  ; 
and,  if  further  corroborated  by  slight  manifestations  of  actual 
disease,  or  of  organic  changes  the  result  of  disease,  may  form 
considerable  elements  in  the  diagnosis  of  a  diathesis,  as,  for 
example,  a  tendency  to  hemorrhagic  apoplexy.  Or,  again, 
certain  transverse  markings  upon  the  teeth  (quite  distinct 
in  character  from  those  to  be  afterward  noticed  as  syphilitic) ; 
curvatures,  or  other  alterations  in  the  form  of  the  long  bones, 
and  a  certain  well-known  conformation  of  the  thorax,  may 
indicate  with  the  utmost  precision  disorders  proper  to  the 
period  of  the  first  or  of  the  second  dentition,  when  rickety 
distortion,  with  or  without  bronchitis  and  other  severe  but 
not  permanent  conditions  of  disease  interfering  with  the  free 
expansion  of  the  lungs,  may  have  left  an  impress  upon  the 
bony  skeleton.  So,  too,  it  may  be  remarked  that  the  presence 
or  absence  of  traces  of  past  disease  of  the  bones  and  joints,  or 
of  glandular  enlargements  and  cicatrices  in  the  neck,  or  of 
spinal  disease,  mav,  together  with  a  certain  conformation  of 
chest,  or  indeed  of  the  body  generally,  form  part  of  a  chain 
of  circumstantial  evidence,  as  it  were,  tending  to  prove,  or  to 
disprove,  a  liability  to  tubercular  disease  of  the  lungs.  But 
what  has  chiefly  to  be  rooted  out  of  the  mind  of  the  ill- 
informed,  or  imperfectly  trained,  clinical  student  is  the  impres- 
sion that  such  conclusions  are  to  be  safely  reached  through 
mere  phrases  appealing  largely  to  the  imagination  without 
minute  and  careful  study  of  details.  The  popular,  and  to  a 
certain  extent  the  half-educated,  medical  mind  is  always  look- 
ing for  a  pathognomonic  sign,  or  a  broad,  striking,  easy,  gen- 
eralization from  a  few  facts ;  whereas  it  is  only  by  ripened 
experience  that  we  come  to  know  gradually  the  real  value  of 
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common  and  obvious,  still  more,  of  uncommon  and  not  obvious, 
facts  when  seen  in  eambinaHon,9o  as  to  form  conjointly  a  basis 
for  large  inferences.  Such  a  diagnons,  however,  is  often  the 
reMjlt  of  the  careful  study  of  the  phydf>gnomie  characteristics 
of  individual  patients. 

In  beginning  the  study  of  this  subject,  it  is  impossible  to 
overkxjk  the  importance  of  the  weight  and  nze  of  the  body  as 
a  test  of  its  physiological  condition.  Many  diseases,  perhaps 
indeed  all  diseases  attended  by  fever,  and  many  or  most  of  the 
organic  diseases  of  the  viscera,  whether  febrile  or  not,  are 
cliaracteristically  marked  by  a  loss  of  weight,  which  often  bears 
sr>me  sort  of  relation  to  the  progress  of  the  disease,  especially  in 
cases  that  end  fiitally.  This  tendency  is  the  physical  expression 
of  a  derangement  of  the  entire  textural  nutrition  of  the  body, 
one  which,  as  a  rule,  becomes  apparent  externally,  in  the  first 
instance,  through  the  gradual  wasting  of  the  stores  of  fatty 
material  in  the  subcutaneous  layers  and  in  the  interstices  of 
the  muscles,  omenta,  orbits,  etc. ;  but  which  really  carries  as 
an  ultimate  result  the  wasting  of  every  texture  in  the  body — 
the  bones,  the  fibrous  tissues,  and  the  nervous  centres  being 
(acconling  to  Chossat)  the  last  to  become  appreciably  altered 
in  weight ;  the  brain,  indeed,  almost  inappreciably,  even  in  an 
animal  starved  to  death.  But  in  morbid  inanition  (as  opposed 
to  i\\\A  physiological  kind)  there  is  usually  not  only  deficient, 
but  altered,  tissue-formation ;  so  much  so,  that  while  fat  dis- 
ap[>earH  fn)m  ail  the  usual  situations  in  which  it  is  normally 
«t<)re<l  up,  fatty  or  oleo-albuminous  molecules  are  formed  in 
the  inicnjscopic  elements  of  the  wasting  textures  generally,  and 
ehc'hiical  products,  also,  of  decomposition  of  the  nitrogenous 
tinsues  are  found  in  excess  in  the  blood,  muscles,  and  glandular 
viHcera.  And  this  may  take  place  (as  in  diabetes  mellitus), 
when  large  <]uantities  of  actual  nutritious  matter  of  various 
kinds  are  passing  through  the  organs  of  assimilation,  and  are 
even  digested  and  assimilated,  up  to  a  certain  point,  with  pre- 
ternatural activity.  In  such  cases  it  has  been  said,  with  a 
certain  amount  of*^ truth,  that  the  body  becomes  axiiophagouSj  or 
Hijif-devouring;  the  muscles  feed  upon  the  integumentary 
tJHSucfs,  the  brain  and  nerves  upon  the  muscles ;  the  new  nourish- 
ment conveyed  into  the  system,  if  any,  being  wasted  and 
rapi<lly  excreted,  along  with  the  effete  matter  of  the  wasting 
tissues.  This  state  of  morbid  emaciation  is  most  easily  recog- 
nized in  the  living  patient  by  gradual  hjss  of  weight,  as  well 
as  by  the  external  characters  of  shrinking  and  shrivelling  of 
the  soil  tissues,  in  the  order  indicated  above  as  a  general  rule. 
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But  lofls  of  weight,  as  a  personal  and  individual  fact,  can  be 
exactly  established  only  by  repeated  weighings  of  the  same 
patient  at  intervals ;  and  in  hospital  wards  this  ought  to  be 
done  on  admission,  and  afterward  every  week  or  two,  so  as  to 
obtain  an  accurate  view  of  the  progress  of  the  case.     In  private 
practice,   among  men  of  the   well-to-do   classes,  it  is  quite 
common,  nowadays,  to  find  that  the  habitual  or  physiological 
weight  of  the  individual,  and  even  the  amount  of  variation  in 
it  in  the  midst  of  apparent  good  health,  are  well  enough  known 
to  patients  themselves,  from  actual  weighings  more  or  less  fre- 
quently repeated ;  and  by  availing  ourselves  of  these  spon- 
taneously provided  data  we  are  often  able  to  form  a  tolerably 
clear  conception  of  the  morbid  changes  present  at  the  time  of 
first  seeing  the  patient     But  in  other  cases  no  such  data  exist ; 
and  the  "  personal  equation,"  so  to  speak,  of  weight  has  to  be 
adjusted  for  the  individual  from  more  general  statements,  or 
from  actual  observations  founded  on  averages.     But  this  is  by 
no  means  easy ;  for  the  limits  of  variation  in  weight  consistent 
with  health,  even  in  the  same  individual,  have  yet  to  be  deter- 
mined ;  and  the  extreme  limits  of  difference  in  a  number  of 
individuals  of  like  stature  are  notoriously  so  wide,  even  under 
strictly  physiological  conditions,  as  to  render  all  averages  in- 
applicable to  the  extremes.     A  vast  series  of  observations  by 
Dr.  Hutchinson  has,  for  many  years  past,  been  commonly  ap- 
pealed to  as  affording  the  nearest  approximation  attainable  to 
the  common  English  standard  of  relative  height  and  weight ; 
while  a  corresponding  American  standard  has  been  furnished 
in  the  reports  of  the  Surgeon-General  at  Washington.     The 
Greek  ideal  of  robust  manhood  in  the  well-known  statue  of 
the  (so-called)  "  Dying  Gladiator  "  has  been  made  the  basis  of 
a  mathematical  calculation,  by  the  late  Dr.  William  Robertson, 
of  Edinburgh,  by  which  the  statue,  reduced  to  the  proportions 
of  a  human  figure,  has  been  rendered  (as  it  were)  into  exact 
terras  of  weight  corresponding  with  every  successive  inch  and 
half-inch  of  stature  over  five  leet ;  the  normal  elements  of  the 
human  body  in  fixed  proportions  being  taken  as  substituted 
for  the  marble.     But  all  such  calculations  arc,  owing  to  the 
reasons  stated  above,  of  only  a  limited  value  to  the  clinical 
observer  as  furnishing  a  standard  of  health.     It   appears, 
indeed,  from  more  extended  and  recent  anthropometric  re- 
searches, that  not  only  do  the  nationalities  and  races  examined 
differ  in   their    mean    proportions,   but   that   sex   and   age, 
social  position  and  occupation,  each  in  its  degree,  exercises  a 
disturbing  influence  on  the  general  or  standard  proportion, 
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which  ia  capable  of  being  expressed  in  figures ;  eu  that  amoug 
boys  (say)  of  15,  girls  of  the  same  age,  men  of  20,  artifiuna, 
gentlemen ;  probably  also  for  all  manner  of  varying  oecuna- 
tions,  certainly  for  English,  Scotch,  and  Irishmen  under  like 
conditions,  and  (by  inference)  for  all  the  many  diversified 
races  eutcrtng  into  the  compoaition  of  these,  a  different  standard 
of  weight  would  have  to  be  established  as  corresponding  with 
every  degree  of  slature  existing  in  each  of  these  categories.' 
The  almoet  tiiGuite  diversities  which  are  thusahown  to  be  con- 
cealed uiider  a  general  average  must  ueceiuarny  lead  to  caution 
in  the  practical,  or  clinical,  application  of  any  of  these 
formulas,  without  due  consideration  of  the  almost  unknoKn 
limita  of  the  diversities  which  in  any  individual  instance  may 
bo  consistent  even  with  ideal  good  heallh  ;  and  practical  ex- 
perience teaches  that  a  very  considerable  latitude  is  to  be 
allowed  in  this  respect,  on  either  ride  of  the  mean.  I'erhapa 
the  following  condensed  summary  may  be  adopted  as  an  ap- 
proximation to  the  ordinary  working  rule  applic^able  to  most 
adult  men :' 


eigh  from   8  u 


6  h.  9  iiiB. 


Ill  applying  thi»e  or  any  other  relative  numliers  to  an  indi- 
vidual casi'  it  will  be  well  to  nscertam,  as  far  as  poraible,  the 
life-history  of  the  actual  patient  in  rcspccl  of  lieiglit  and  weight 
proportion,  if  not  in  exact  figures,  at  least  in  such  terms  as 
may  be  conventionally  well  enough  understood  for  practical 
purpose  Supposing,  for  example,  that  the  patient  is  a  well- 
grown  man,  verging  toward  the  "sere  and  yellow  leuiV*  and 
in  advancing  age  evidently  tending  to  accumulate  fat  in  the 
abdominal  wall  and  elsewhere— Was  he  always  "stout"  (in 
the  sense  of  his  present  condition),  or  was  he,  as  a  youth, 
"thin,"  or  "slender,"  or  "wiry,"  or  "a  light  weight?"  All 
of  iheeo  are  ex|>ne8ion8  well  uixlet^tood  by  most  men  as  con- 
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veying  easily  appreciable  relations  of  bodily  conformation, 
and  the  last  of  them  might  even  lead  to  more  exact  statements 
tending  to  determine  the  precise  time  of  life  when  the  sense  of 
an  increasing  burden  of  nesh  became  manifest  as  a  subjective 
fact.  In  the  growing  period  of  the  body  it  is  quite  common 
to  say  of  persons  of  slender  habit,  that  they  "  shot  up  very 
fast*' — I.  e.f  that  the  increase  in  height  did  not  carry  corre- 
sponding breadth  along  with  it  in  boyhood  ;  and  this  expres- 
sion, or  something  like  it,  is  often  used  by  mothers  as  indicat- 
ing a  fear  or  misgiving  that  the  phthisical  tendency,  either  as 
a  diathesis,  or  even  as  an  actual  disease,  may  have  existed  or 
been  manifested  at  an  early  period  of  life.  "  Wiry,"  again,  is 
generally  open  to  a  different  interpretation ;  it  corresponds  in 
a  man,  to  what  in  a  woman  would  be  called  (but  not,  of 
course,  by  herself  or  her  friends)  "  scraggy  "  or  "  raw-boned ; " 
viz.,  a  physical  conformation  in  which  bone  and  muscle  pre- 
dominate, and  the  whole  organization  indicates  a  robust  and 
active  rather  than  a  graceful  or  refined  personal  presence ; 
but,  nevertheless,  a  bodily  organization  perfectly  sound  in 
essentials  and  eminently  fit,  from  its  very  hardness  and  angu- 
larity, to  do  rough  work  in  the  battle  of  life.  "Thin,"  or 
"  slender,"  in  a  man,  perhaps  conveys  the  trace  of  an  impu- 
tation of  physical  inferiority  ;  or,  on  the  other  hand,  these  ex- 
pressions may  be  perfectly  indifferent  as  regards  previous 
health  or  disease.  The  physical  opposites  of  these  bodily 
states,  within  the  limits  of  health,  are  usually  conveyed  by 
the  expressions  "  lusty,"  or  "  stout,"  or  "  in  good  condition, 
and  a  little  good-humored  allusion,  half  in  joke,  will  often 
elicit  most  important  facts  for  the  physician ;  indeed,  begin- 
ners would  do  well  to  study  the  facetious  vocabulary  of  Prince 
Hal,  as  applied  to  that  great  impersonation  of  vigorous  and 
humorous  rotundity — Falstaff,  in  the  pages  of  Shakespeare.^ 
In  women,  and  especially  in  those  who  have  still  reason  to  be 
careful  about  appearances,  it  is  necessary  to  take  care  not  to 
give  offence  by  a  too  abrupt  or  coarsely  worded  question  ;  but 
with  a  little  tact  there  is  no  real  difficulty  in  getting  at  the 
facts  in  a  round-about  way,  and  even  without  using  the  sickly 
French  slang  of  "  embonpoint,"  which  is  supposed  by  some  to 

»  ••  King  Henry  IV.,'*  Part  I.— The  coDYerae  of  the  chunicter  of  that  lusty  knight, 
who  mlf(ht  be  snppowd  to  bo  the  original  of  the  proverb,  "  Laugh  and  grow  fat/*  will 
be  found  in  deear's  remark  on  Caaaiiu  aa  a  probable  conspirator,  and  "dangiTous,"  on 
account  of  bia  "lean  and  hunsry  look,'*  liiB  niuoli  thought  and  reading;  his  keen 
penetration  "quite  through  the  deeds  of  ni«n  ; "  and  his  contempt  of  personal  gratifica- 
tion and  amnaement.  A  perfect  tprpe  of  what  would  be  styled  in  old  medical  language 
the  **biUoiu,"  or  rather  "atrabilfona,"  or  ** melancholic  temperament.''— See  "  Julina 
Cieaar,'*  Act  I.,  Scene  2. 


l»  gpcoially  polite  language  as  applied  to  ladice  of  a  somewhat 
tiKi  laiT^  and  substantial  phym^ie.  Brit  in  all  these  inquiria 
aud  observations  it  is  to  be  remarked  that  tlie  experience  of 
years,  and  the  critical  appreciation  of  the  biiiiian  form  under 
a  great  variety  of  conditions,  normal  and  abnormal,  give  to 
the  physician  in  many  cases  a  power  akin  to  thatof  the  arti»t, 
incommunicable  by  words ;  an  instinct  of  divination,  so  to 
speak,  by  which  the  true  character  and  the  history  of  the 
or^nism  may  be  read  in  the  external  feat\ires  aud  physical 
chtvracterifltics ;  aud  this,  not  only  as  to  health  and  disease, 
but  as  lo  all  the  leading  elements  of  character.' 

There  is  one  remark  that  will  not  perhaps  quite  readily 
occur  to  the  superficial  observer,  but  which  is.  nevertheleas, of 
the  widest  po^bk  application  to  the  subject  of  body-weight, 
aud  of  the  greatest  significance  in  respect  to  the  physioguomy 
of  disease.  It  is  natural,  perhaps  inevitable,  to  think  of  great 
and  small  biHiy-weight  as  being  really  opposed  or  contrasted 
conditions,  just  as  we  think  of  giants  and  dwai-fe  as  ojipoeed 
or  contrasted  in  respect  of  stature  and  general  bulk.  But 
thifl  is  a  tklsc,  or  at  least  a  misleading  analogy ;  for  ivhile  a 
son  of  Anak  may  be  in  every  way  as  healthy  and  aa  well  pro- 
jMirtioned  as  a  General  Tom  Thumb,  it  is  impossible  to  look 
upon  excessive  any  more  than  defective  body-weight,  jier  k, 
as  a  nicrc  question  of  big  or  litth.  Up  Ui  a  certain  point,  in- 
rlecd,  and  within  the  limits  of  strict  pnysiological  health,  the 
increase  of  bulk  may  be  a  mere  question  of  degree ;  e.  g.,  a 
ninn  of  medium  stature  may  be  140  pounds  in  weight,  nr  he 
tnay  be  IW,  or  even,  perhaps,  200  pounds;  if  the  pmportion 
of  all  the  more  important  or  essenlial  bodily  parts  is  fairly 
prcBervod — <■.  j-.of  the  muscles  and  ligamcnte  to  the  Imrire,  of 
the  viscera  of  the  chest  and  abdomen  to  the  external  struct- 
ure, and  of  the  cavities  to  the  viscera — there  will  not  lie  neces- 
sarily, at  least,  any  appreciable  inipairmeut  of  function,  or 
any  diseaae.  But  the  tendency  of  extremes  in  both  directions 
is  very  apt  to  be  t^^wa^d  impaired  function,  and,  therefore, 
towanl  actual  or  proximate  structural  diseaso.  And  in  the 
CUM  of  excessive  c^orpulence,  still  mon>  than  that  of  excea^ive 
emacIatioTi,  it  maybe  said  thHt  the  morbid  tendency. rniee  im- 
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planted,  is  apt  to  be  progressive ;  the  functions  and  structures 
that  are  oppressed  by  the  abnormal  growth  of  fatty  tissue 
being  thereby  permanently,  though  very  gradually,  altered, 
so  that  most  of  the  tissues  visibly  degenerate,  and  what  seems 
at  first  si^ht  to  be  a  hypertrophy  of  the  bodily  frame  be- 
comes, in**i  most  genuine  and  physiological  sense,  a  true 
atrophy  of  some  of  the  most  important  and  vital  parts  of  it. 
Thus,  fatty  atrophy  of  the  heart,  of  the  secreting  cells  of  the 
liver  and  kidney,  and  of  other  important  organs  and  parts,  is 
extremely  common  in  cases  of  excessive  corpulence ;  and  the 
blood  itself,  there  is  strong  reason  to  think,  undergoes  in  such 
cases  a  kind  of  relative  atrophy,  both  its  amount  and  its 
nutritious  quality  being  more  or  less  impaired.  Hence  the 
old  and  probably  correct  observation  derived  from  the  days 
of  large  bloodlettings,  that  stout  subjects  (in  the  sense  of 
corpulent)  do  not  bear  loss  of  blood  nearly  so  well  as  those  of 
more  slender  bodily  constitution.  It  is  also  notorious  that 
such  subjects  often  succumb  much  more  readily  to  fevers  and 
other  exhausting  diseases  than  those  of  "  wiry "  frame,  or 
even  those  who,  from  defectively  slender  development,  may 
have  appeared  to  be  of  a  much  inferior  physique.  It  is  not 
at  all  clear,  therefore,  that  any  amount  of  external  fat  beyond 
a  &ir  average  is,  physiologically  speaking,  advantageous  to 
the  possessor.  And  it  is  just  at  the  period  of  life  when  the 
first  traces  W  senile  decay  l)egin,  that  the  embarrassment 
caused  by  an  excess  of  rotundity  is  most  apt  to  tell  upon  the 
constitution.  Generally  speaking,  a  moderate  accumulation 
of  fat  up  to  the  age  of  forty,  or  even  forty-five,  is  wholesome 
rather  tnan  otherwise ;  and  if  associated  with  a  broad  chest, 
well-developed  and  active  muscles,  an  energetic  character,  and 
a  healthy  respiration  and  circulation,  will  tend  to  long  life, 
even  if  the  digestion  should  be,  as  often  happens,  rather  feeble. 
But  increase  of  fat  to  a  notable  degree  beyond  the  middle 
term  of  life  is  always  to  be  regarded  with  suspicion,  as  imply- 
ing a  probability  of  vital  and  dynamic  conditions  of  nutrition 
tending  to  precipitate  the  j)rocess  of  senile  decay.  And 
anything  like  marked  obesity  persisting  to,  or  mcreasing  at, 
the  age  of  sixty  is  a  manifest  invasion  of  the  prerogatives  of 
that  age  which  has  been  characterized  as  that  of  the  '^  lean 
and  slippered  pantaloon."  On  the  whole,  it  may  reasonably 
be  doubted  whether  the  "  spare  "  constitution  of  body,  if  it  be 
free  from,  or  escape,  the  risks  incidental  to  actual  disease  in 
childhood  and  adolescence,  is  not  in  reality  more  favorable  to 
long  life  than  any  considerable  amount  of  fat.     There  are  no 
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statistics  on  the  subject ;  but  the  medical  observation  of  man- 
kinil  in  general  showH  thiit,  as  in  Phiimoh's  drenni,  it  often 
happens  tjiat  "  the  ill-ftivorod  nnd  lean-fleshcd  liino  did  cat  up 
tho  wetl-favorcd  and  fat  kinc."  And  the  epontaneous  and 
instinctive  expre^ou  of  the  late  Mr.  Banting  us  1^  his  execs- 
fflve  &tty  envelope,  viewing  it,  as  he  did,  as  a  "pnniaite" 
destructive  both  to  health  and  fonifurt,  is  not  so  far  renioved 
from  tnith  as  are  many  |)opu1ar  eatimatea  of  this  condition 
uf  body. 

Tbna  it  eomee  to  be  to  a  certain  extent  reongniiuibly  true.in 
a  practical  and  clinical  sense,  that  ovvnneitflu  and  iiTidfnixigbt 
conHtitule  the  physiognuraic  iisaiiein lions  of  certain  forms  of 
bodily  diseaw  miner  than  others,  and  therefore  are  assumed 
08  indicating  lemlmiciai  to  |Mirticular  diseases,  or  dialhetei ;  as 
when  we  infer  (rightly  or  wronply  )  a  phthisical  taint  from  a 
very  spare  habit  of  body,  or  a  tendency  to  fatty  degeneration, 
or  to  cardiac  disease,  or  to  apoplexy,  from  the  opposite. 
Speaking  generally,  however,  ail  such  judgments  ought  to  be 
controlled  bv  numerous  other  obsen'ationa  of  detail  (some  of 
which  will  be  discussed  further  on)  before  they  can  be  ac- 
countnl  OS  moderately  secure,  or  indeed  ae  anything  better 
than  mere  guesses  nt  truth.  There  are  innumerable  instances 
of  apoplexy,  for  example,  nnd  of  allied  diseases  of  the  nervous 
system,  in  habits  quite  the  reverse  of  corpulent  or  plethoric ; 
and  instances  could  ensilv  l)e  adduced  even  of  such  notably 
emaciating  diseases  as  tubercular  consumption,  acrolula,  and 
diabctM,  in  persons  apparently,  or  originally,  rjuite  the  reverse 
of  emaciated.  Hut  fltitl  it  holds  as  a  general  observation  that 
in  a  group  of  chronic  diseases  too  numerous  to  mention  here, 
but  including  all  those  attended  by  hectic  fever,  emaciation  is 
the  rule;  while  in  another  group,  including  moat  of  the  cardiac 
and  vascular  diseases,  and  many  of  the  senile  degenerations, 
it  is  rather,  on  the  whole,  the  exMption;  while,  as  has  been 
already  indiL'ated,  cornulewcc,  per  »e,  may  not  only  become  a 
disease,  but  may  lay  the  flmndation  of  many  otbere.' 

The  Ideal  of  a  sound  and  ^lerfectly  organized  bodilv  struc- 
ture at  the  various  agee  of  hfe  has  been  so  beautifully  nrc- 
Rented  to  us  in  the  mneter[)icoe8  of  ancient  and  mottern 
Bculptun'.  that  every  medical  student  or  pbvsician  who  dceirea 
to  k<«j>  his  eye  anil  mind  in  trainini:  would  do  well  ti>  spend 
on  hour  now  and  then  in  n  gallery  of  casts  or  marbli*,  and  to 
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compare  the  perfect  forms  coming  from  the  chisel  of  Phidias 
or  rraxiteles,  Thorwaldsen,  or  Canova,  with  those  habitually 
seen  in  the  hospital  or  consulting-room.  He  will  then  come 
t^  -tj^preciate  by  his  senses  what  is  simply  a  physiological  and, 
ind^,  a  physical  fact,  that  there  is  an  ideal  relation  of  size 
and  form  as  between  every  separate  part  of  the  human  body  ; 
and  that  every  outward  and  mward  structure  contributes  an 
exactly  balanced  proportion  to  the  whole  visible  result.  The 
study  of  this  proportion,  as  affected  by  disease,  and  as  modified 
by  action  and  suffering,  constitutes  the  physiognomy  of  disease. 
The  ancient  doctrine  of  the  temperaments,  briefly  alluded  to 
in  the  commencement  of  this  chapter,  was  an  attempt  to  show 
forth  in  language  founded  on  the  prevailing  humoral  patho> 
logy  the  conception,  that  every  detail  in  the  external  physical 
appearance  of  a  man's  body  stands  related  to  the  whole  of  his 
hereditary,  and  in  a  measure  also  his  acquired,  bodily  and 
mental  characteristics.  As  a  general  principle  this  needs  not 
to  be  disputed ;  and  some  of  the  attempts  in  modem  times  to 
pour  the  new  wine  of  physiology  and  pathology  into  these  old 
bottles  have  been  distinguished  by  great  ingenuity,  although 
not  in  accordance  with  the  methods  of  investigation  which  it 
is  the  object  of  this  chapter  to  set  forth  for  the  young  and 
unskilled  observer.  It  may  be  sufficient  to  refer  in  general 
terms  to  the  excellent  article,  "Temperament,"  by  the  late 
eminent  anthropologist.  Dr.  J.  C.  Prichard,^  for  a  general  state- 
ment of  the  subject,  and  to  several  other  works  mentioned  at 
the  end  of  this  chapter,  as  well  as  that  of  Mr.  Hutchinson, 
alluded  to  above  (p.  14).  What  can  be  attempted  here  is 
merely  to  set  forth  those  facts  which  a  really  exact  observation 
absolutely  demands  to  be  noted  in  reference  to  well-marked 
varieties  of  morbid  conformation,  without  giving  way  to  any 
doubtful  hypothesis  or  individual  opinion  as  to  the  facts.  For 
many  most  interesting  illustrations  of  idiosyncrasy  and  dia- 
thesis, and  of  the  relation  of  diseases  to  climate,  food,  etc.,  as 
influencing  the  bodily  organization,  and  sometimes  even  the 
visible  structure  of  the  body,  Mr.  Hutchinson's  book  may  be 
referred  to  with  confidence.  No  one  in  the  present  day  has 
brought  such  large  and  varied  stores  of  clinical  and  patho- 
logical experience  to  bear  upon  these  subjects,  in  their  relation 
to  the  higher  philosophy  of  medicine.  But  in  an  elementary 
treatise  like  the  present  a  simple  reference  to  these  valuable 
researches  is  all  that  is  either  {X)8sible  or  expedient.     What 

'  CJjrrloptPdlH  of  I'raotical  Medicine,  by  Dm.  Forbes,  Twec<lie,  and  Conolly,  toI.  ir. 
p.  150.     London,  18:t6. 


Isical  atrophy,  the  (' 
iliserveil,  especially  in  early  a( 
"  clubbing"  of  the  finger-cnda,  or  i 
Ouis;  the  red  line  on  the  fruius,  Ha 
noteristicof  tubereutardiHeaae  ;  the  |il 
"  ig  and  elevation  of  tlie  ekin  produci 
lint  over  the  eoetal  cartilages,  and  dek 
ly  undue,  and  especially  any  unilatel 
iivicles,  or  deformity  elsewhere  of  I 
equality,  or  want  of  symmetry,  lu  the  I 
any  rapid  and  too  eaay  flushing  of  the  f 
limited  flush  of  the  cheek  witr 
which  denotes  iever  in  an  exhausted  J 
of  these  may  in  particular  cases  be  valua 
morbid  emaciation.'    In  infants  and  ell 
in  adults,  it  ie  not  uncommon  to  obscrvJ 
face,  with  an  enlarged  abdomen  (almost  i 
ollen  tubercular  disease).     And   in  ve 
presence  of  emaciation  generally,  with 
and  a  large  head,  the  auterior  fontanel 
protruded  instead  of  depressed,  is  a  cc 
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the  ersveat  import,  as  tending  to  reveal  disease  of  the  meninges 
of  the  brain,  even  should  the  symptoms  otherwise  be  obscure 
or  wanting ;  still  more,  if  these  indications  are  accompanied 
by  giecnliarities  of  cxpresgion,  or  abnormal  movement  of  the 
eyes  (strabismus,  nystagmus)  or  of  the  pupils;  or  by  the 
pbeDomenon  descrit>ed  by  Trousseau  as  the  "  ^che  cf>rf-brale," 
and  considered  by  him  to  denote  fever  with  a  cerebral  or 
meningeal  lesion.' 

A  condition  frequently,  but  not  necessarily,  associated  with 
e    phthisical  or  morbidly  emaciated    habit,   is  antemia;    a 
term  which  has  been  variously  defined,  but  which   may  be 
taken  as  corresponding  in  general  not  so  much  with  diminu- 
tion in  the  absolute  quantity  of  the  blood  as  with  depreciation 
of  ita  quality :  a  lower  specific  gravity  of  the  serum,  a  more  or 
less  considerable  fall  in  the  proportion  of  the  blood-corpuscles, 
uid  of  course  of  the  coloring  matter.    Physiognomically  con- 
udered,  ameniia  is  recognized  chieHy  or  exctueively  by  this  last 
character ;  iind  the  most  marked  esamples  of  it  are  those  in 
which  emaciation,  though  perhaps  present  more  or  less,  is  not 
extreme.     If,  indeed,  the  bIoo<l  is  simply  reduced  in  quantity 
Be  a  part  of  the  general  emaciation,  but  remains  not  greatly  out 
of  proportion  to  the  other  tissues  (as  in  many  cases  of  phthisical 
.emnciation),  the  characters  of  anemia  will  not  be  at  all  strik- 
igly  present.    The  lips  will  remain  well  colored,  and  the 
lucous  membrane  may  even  be  morbidly  congested  in  such 
condition.     But  when,  along  with  only  a  moderate  reduction 
the  amount  of  thcsolid  soft  tissues,  and  without  anycircum- 
tending  to  the  local  determination  of  blood,  there  is  a 
A  reduction  in  the  quality  of  the  latter,  the  consequences  as 
la  the  appearance  of  the  patient  are  very  striking.    There 
in  the  flint  piaue.au  extremely  pallid  hue  of  the  whole  sur- 
se,  and  especially  of  the  face ;  uiia  not  tjuite  so  pale  as  the 
X  of  the  countenance,  but  entirely  devoid  of  their  natural 
ly  hue;  the  conjunctiva  of  the  eyelids  similarly  pale;  the 
jtilar  conjunctiviB  bluish,  from  the  shining  through  of  the 
toroid ;  and  all  these  characteristics  brought  out  the  more 
larkably  in  dark  c<)mplexion3,  inasmuch  as  the  tints  which 
ipend  not  on  blood  but  on  pigment  may  he  unchanged.    Thus 
ic  skin  may  be  ns  nearly  ns  pale  as  that  of  a  corpse,  and  yet 

tbo  Ixuk  of  itw  uail  urtha  blunt  eodof  >  pencil  nlout  Uia  iklii,  wc  Bud, 

radMinctriaMrHk.  BiiitnnorMmutntblsmliuHbninch  mors  duilji  erDdurvL 
■llallkawlMTHT  uuuh  more  InlcnHuid  innlnsnti  li  !•  to  Uil>  iiuskWe  ndnna  Hut 
\aVa»  ladH eIranJ*  la  ap|ill<-il.  tmn  lli  Mat  FriHiiii'iiil;  abMrrnl  la  awauf  nento 
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there  inity  be  dark  circles  (^chloasma)  round  the  eyoa  or  on  the 
brow;  or  the  natural  ditTuiicd  pignicnL  of  the  whole  surfaee 
may  be  eo  exnggeraled  ns  to  give  to  certaio  parts  of  it  almoet 
the  appearaiice  of  the  skin  of  a  negro  or  mulatto  ( the  ao-called 
"bronzed  skin  "or  "Addison's  disease").  But  in  cases  of 
aniemia,  pure  and  simple,  there  is  usually  no  sjtccial  |iignientary 
change,  and  the  whole  external  eharacteristioa  suggest  merely- 
an  unduly  nait-ry  or  much  impuverishod  blood.  The  skin  la 
CMoI,  and  the  tongue  may  be  clean,  though  extremely  ]>ale ; 
there  is  often  a  little  puffinesa  of  the  eyelids  luid  dropeical 
swelling  of  the  ankles ;  it  may  be  (as  in  Bright'e  disease)  even 
general  dropsy  of  the  entire  subcutaneous  tissues.  The  mus- 
cles are  flaboy  rather  than  much  reduced  in  bulk ;  the  eanres- 
sion  is  that  of  great  languor,  but  not  of  suSeriug  or  of  tinxiety; 
if  the  texture  of  the  skin  is  fine  and  delicate,  the  blue  veins 
may  be  seen  below  the  surface,  but  reduced  very  much  in 
volume  as  compared  with  the  normal ;  and  in  the  veins  of  the 
neck  there  is  found  the  well-known  humming  of  the  "anromic 
murmur,"  or  "bruit  de  diable."  A  special  varietj'  of  this 
state  of  pure  amemia  is  chlor"  '-   ' ^--'- '-  ' — 
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rhich  greatly  disordered 
or  absolutely  arrested  menstruation  in  younz  girls  Is  attended 
bv  all  the  circumstances  above  noted,  often  with  a  very  remark- 
ably green  tint  of  the  complexion  (tu  the  name  implies).  In 
all  these  cases  the  blood,  tested  accurately  by  instruments 
dcviaed  ibr  the  purpose,  shows  a  reduction  in  the  amount  of 
coloring  matter,  or  of  curpuscleg,  equal  to  one-third,  one-half, 
or  even  more ;  and  in  this  way  a  physiognomic  sign,  which 
fonnerlv  could  only  be  stated  in  general  terras,  can  now  be 
reduceci  t^i  most  accurate  expression,  and  mode  sultservient  to 
exact  observation  as  to  the  progreie  of  disease  or  the  resulta 
uf  treatment.     (See  Chapter  IX.) 

When  this  umemic  condition  is  recognized,  we  must  never 
rest  satisfied  in  the  investigation  of  the  cose  till  we  have  done 
our  best  to  Ascertain  the  probable  cause.  We  iuquirc  for  the 
history  of  any  hemorrhage*  or  any  of  the  less  obvious  forms 
of  lose  of  blood  de^crilHHl  elsewhere  (Chapter  IX.).  A  similar 
doturioration  may  result  from  the  chronic  influence  of  the 
malarial  fevers,  for  oKamplc.  or  from  the  recent  occurrence  of 
some  acute  illnras  from  which  the  patient's  system  has  not 
fully  recovered.  But  too  often  such  amemia  is  only  symptom- 
atic of  the  serious  inroads  of  tul)crcular,  syphilitic,  maligimnt, 
or  renal  disease, and  the  investigation  uf  the  urine  is  so  impor- 
tant in  all  anparentiv  dkuselcAs  forms  of  annsmia  that  it  must 
never  bo  neglected.     I'resent  or  jMUtt  suppuration  of  a  chronic 
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character  may  likewise  be  responsible  for  the  deterioration  of 
the  blood  ;  the  extreme  pallor  and  the  wax-like  appearance  of 
patients  suffering  from  the  lardaceous  (waxy  or  amyloid) 
degeneration  of  the  viscera  usually  arise  from  such  prolonged 
suppurations,  but  this  disorder  may  also  be  due  to  less  obvious 
causes.  The  examination  of  the  blood  frequently  guides  to 
the  diagnosis  of  leuksemia  and  to  the  investigation  of  the 
spleen ;  or  the  general  enlargement  of  the  lymphatic  glands 
may  suggest  the  presence  of  Hodgkin's  disease  as  the  cause  of 
the  persistent  anaemia.  But  afler  eliminating  all  these  causes 
of  the  deterioration,  we  may  still  find  ourselves  in  the  presence 
of  a  simple  progressive  pernicious  anwmia,  the  origin  and 
pathology  of  which  still  remain  obscure,  while  the  tendency 
to  death  is  very  marked. 

The  converse  of  anaemia,  in  medical  language  still  current, 
\& plethora;  a  condition  which  has  had  a  great  deal  to  answer 
for  in  medical  pathology  and  treatment.  But  plethora,  con- 
sidered merely  as  a  morbid  excess  of  blood,  can  hardly  be  said 
to  hold  its  place  among  recognized  pathological  states  at  the 
present  day;  fulness  of  blood,  in  other  words,  can  scarcely  be 
considered  morbid,  unless  there  is  some  other  pathological 
change  either  as  regards  its  quality  or  its  distribution.  The 
condition  to  which  the  name  plethoric  is  usually  applied  is  one 
in  which  there  is  stagnation  of  blood  in  the  smaller  veins  of 
the  surface,  giving  to  it,  especially  in  the  face  and  nose,  the 
rubicund  and  **  port-winey  "  appearance  suggestive  of  the  days 
when  two  bottles  of  that  luscious  stimulant  were  regarded  as  a 
moderate  allowance  for  a  gentleman  at  an  after-dinner  sitting. 
This  peculiarity  of  countenance,  as  well  as  the  plethoric  and 
well-fed  condition  generally,  when  occurring  in  persons  (es- 
pecially males)  past  the  middle  term  of  life,  particularly  if 
associated  with  hereditary  predisposition  or  with  known  habits 
of  self-indulgence,  has  been  regarded  as  among  the  notes  of 
the  gouty  haoit  or  diathesis,  and  also,  along  with  a  short  and 
thick  neck,  as  among  the  predispositions  to  apoplexy. 

There  is  a  very  remarkable  condition  of  the  blood  and  of 
the  containing  vessels,  in  one  of  its  as[)ect5  allied  to  anaemia, 
in  another  to  plethora — that,  namely,  which,  attended  with 
coldness  of  the  surface  and  rapid  depression  of  the  powers  of 
life,  corresponds  with  the  so-called  "  collapse  "  or  "  algide " 
stage  of  Asiatic  cholera.  In  so  far  as  this  condition  can  be 
here  dealt  with,  it  may  be  regarded  as  one  in  which  a  highly 
concentrated  blood  encounters  resistance  in  being  driven 
through  the  capillaries ;  the  great  mass  of  the  blood,  there- 
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fore,  Ifiuiing  lu  acouniulatfi  in  the  veaouBsygtem,  and  produciu;^ 
coiigestiuii,  And  even  eccliymods,  by  rupture  of  the  aniaUer 
veins.  It  hii8  beeu  sliown  by  chcniical  lutalyais  that  the  blood 
iu  this  conditiiin  lias  lost  a.  considerable  prurigrtion  of  its 
water  and  albumen,  owing  to  the  enormously  rapid  mid 
cojiiouB  diachar^  from  the  intestiual  caual ;  but  the  blood- 
corjioscles  reuiaiu,  for  the  most  part,  in  the  vessels.  There  is, 
therefore,  a  slrouge  rambioatiun  of  shrivelUug  of  most  of  the 
toxtureu  of  the  body  from  lot»  of  fluid,  and  persistence  of 
blood-color,  altered,  however,  in  the  direction  of  lividity  by 
deficieut  aeration.  A  person  in  this  state  has  the  skin, 
especially  in  the  face  and  extremities,  of  quite  codaveraua 
colduees,  and  otlen  has  the  whole  attitude  and  espresEion  of 
a  corpse ;  the  ends  of  the  fingers  are  shrivelled,  the  features 
thin  and  pinched,  the  nose  and  all  the  extremities  livid  iu  a 
high  degree ;  the  conjunctivje  are  bloodshot  anil  occUymosed ; 
the  eyes  sunk  in  the  orbits ;  the  tongue  and  breath  cold ;  the 
respiration  and  circulation  almost  inappreciable;  but  there  is 
no  itisap|)ea ranee  of  the  external  fat,  nor  any  true  eiuaciation ; 
the  breasts,  accordingly,  in  women,  and  the  aUlonien  iu  cor- 
pulent men,  remain  well  clothed  with  integument  even  atler 
death.  A  condition  more  or  less  allied  to  Uiis  is  seen  iu  some 
cases  of  very  acute  peritonitis,  tending  rapidly  to  death,  as  iu 

Iwrforation  of  the  bowels,  which,  like  diolera,  may  cause  deutli 
ly  collapse  in  a  few  hours,  though,  of  course,  without  the 
excessive  evacuations  above  referred  to. 

The  traditional  description  of  the  so-culled  fnciat  Hippo- 
enUica  is  not  very  fiir  removed  iu  some  of  its  ilctiuls  from  the 
state  of  acute  colla{se  us  aljove  dc«cril>ed.  und  bus  been  so 
often  formulated  in  one  shape  or  other  by  com]>ilcrs,  as  con- 
veying tlie  elements  of  a  fatal  prognosis,  that  it  may  be  well 


to  transcribe  the  wonia  from  the  original  e 


uoee,  hollow  eyes,  collapsed  temples;  tne  ears  cold,  coutracleil. 
and  their  lobes  turned  out;  the  aVin  about  the  forehead  rough, 
dislende^i.  and  parched;  the  color  of  the  whole  face  green, 
black,  livid,  or  lead- colored."  Dut  the  reader  will  do  well  to 
consult  the  other  physiognomic  details  in  Sec.  '2-4  of  the 
l*rogno(iitics  oJ'  HipiMivrateit  (Dr.  Adams's  translation,  vol.  1. 
p.  236)  for  numerous  vivid  and  picturesque  touches  which  are 
now  among  Ihe  common  pi  acts  of  uu-dical  observation.  And 
the  de«iTipli"n  of  the  phthisical  body  by  Areta>iis  is  eijually 
deserving  of  perusal,  as  a  sample  of  accurate  apprei-iation  of 
detailed  latrls  emanating  fVom  ruinote  anliijuity.  The  ni>«t 
important  facte  of  the  ileAcriptiou  referred  li>  are  as  follows. 


ARET^US    ON    PHTHISIS.  29 

but  the  whole  chapter  in  the  excellent  translation  of  Dr. 
Adams  well  merits  perusal : 

<•  Voice  hoarse ;  neck  slightly  bent,  tender,  not  flexible,  somewhat 
extended ;  fingers  slender,  but  joints  thick ;  of  the  bones  alone  the 
figure  remains,  for  the  fieshy  parts  are  wasted ;  the  nails  of  the  fingers 
crooked,  their  pulps  are  shrivelled  and  flat,  for,  owing  to  the  loss  of 
flesh,  they  retain  neither  their  tension  nor  rotundity ;  and  owing  to 
the  same  cause,  the  nails  are  bent,  namely,  because  it  is  the  compact 
flesh  at  their  points  which  is  intended  as  a  support  to  them  ;  and  the 
tension  thereof  is  like  that  of  the  solids.  Nose  sharp,  slender ;  cheeks 
prominent  and  red ;  eyes  hollow,  brilliant,  and  glittering ;  swollen, 
pale,  or  livid  in  the  countenance ;  the  slender  parts  of  the  jaws  rest 
on  the  teeth,  as  if  smiling ;  otherwise  of  a  cadaverous  aspect.  So 
also  in  all  other  respects;  slender,  without  flesh  ;  the  muscles  of  the 
arms  imperceptible ;  not  a  vestige  of  the  mamms,  the  nipples  only  to 
be  seen;  one  may  not  only  count  the  ribs  themselves,  but  also  easily 
trace  them  to  their  terminations;  for  even  the  articulations  at  the 
vertebrae  are  quite  visible ;  and  thoir  connections  with  the  sternum 
are  also  manifest ;  the  intercostal  spaces  are  hollow  and  rhoraboidal, 
agreeably  to  the  configuration  of  the  bone;  hypochondriac  region 
lank  and  retracted ;  the  abdomen  and  flanks  contiguous  to  the  spine. 
Joints  clearly  developed,  prominent,  devoid  of  flesh,  so  also  with  the 
tibia,  ischium,  and  humerus ;  the  spine  of  the  vertebrae,  formerly  hol- 
low, now  protrudes,  the  muscles  on  either  side  being  wasted ;  the 
whole  shoulder-blades  apparent  like  the  wings  of  birds.  If  in  these 
cases  disorder  of  the  bowels  supervene,  they  are  in  a  hopeless  state. 
But,  if  a  favorable  change  takes  place,  symptoms  the  opposite  of  those 
fatal  ones  occur." — AretcetiSj  Causes  and  Symptoms  of  Chronic  Dis- 
eases^ Book  I.,  Chapter  VIII.,  On  Phthisis. 

In  association  with  the  various  atrophic  and  anaemic  states 
above  referred  to,  we  have  to  consider  the  physiognomic  im- 
port of  another  much-abused  word,  around  which,  as  around 
the  words  "  diathesis "  and  **  temperament,"  a  great  deal  of 
very  obscure  pathology  has  been  made  to  revolve.  Cachexia^ 
in  its  original  and  etymological  sense  (KOKdr  and  e^tr),  means 
any  bad  or  defective  habit  of  body — hahitim  depravatiui — usu- 
ally the  result,  not  the  cause,  of  disease.  The  term  "  habit " 
here  implies,  of  course,  chronicity ;  and  the  word  cachexia  is, 
accordingly,  one  consecrated  by  usage  to  the  definition  of 
states  characterized  by  chronic  lesions  of  nutrition,  as  opposed 
to  the  fevers  and  acute  diseases.  In  the  systematic  nosologies 
— Cullen's  for  example — ^the  caekexUv  form  an  order  including 
all  chronic  diseases  of  nutrition  which  are  not  strictly  local, 
and  not  obviously  associated  with  fever,  lience  cancers, 
dropsies,  rickety  affections  of  the  bone^i  in  childhoiKl,  and, 
above  all,  the  various  types  of  glandular,  articular,  pulmo- 
nary, cutaneous  diseases,  known  either  as  scrofulous  or  tuber- 

8* 
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c'ulnr,  are  coiuiuouly  enumerated  among  the  c&cliexies;  and 
uiure  nunlent  autliun  add  gout,  rheumatism,  B<;urV7,  uiid 
syphilis  to  the  list.  But  the  nee  of  the  thermometer  temte 
very  much  to  break  donn  the  distiuction  between  the  fehrile 
UDU  the  Don-febrile  diseases — between  the  pyrcrwc  and  twcAarMr; 
niid  in  some  of  the  latter — e.  17.,  in  tubercular  dUeases  and  in 
syphilis — the  fehrile  element,  though  spread  over  lunger  periods 
iif  time,  and,  therefore,  le*«  intense  as  a  rule,  is  nuite  as  really, 
ii"  not  invariably,  associated  with  many  of  the  nutritive 
changes  as  in  the  pyrexia  commonly  so  called.  It  cannot, 
tber^ore,  be  admitted  that  there  b  anything  in  the  ea^^ntial 
nature  of  a  cachexia  to  difierentiato  it  pathologically  from  a 
fever,  or  from  an  acute  disease  like  pneumoma.  There  is,  it 
is  true,  the  element  of  (tine,  implied  in  the  lonp;  duration  and 
very  gradual  evolution  of  the  disease  ;  but  the  relation  of  the 
local  changes  to  the  constitutional  disease  ia,  in  the  cachexia 
as  in  the  fever,  a  matter  of  iuference  from  the  study  of  the 
whole  of  the  phenomena ;  and  it  is  Impossible  to  ndniit,  a  priori, 
that  a  specific,  and  latent, constitutional  taiiil  always  precedee 
and  deteritiines  tin-  local  affection.  The  safe  rule  of  phvsiog- 
noiuic  diagii'iiiis  here  is,  to  make  the  discovery  of  a  cacliexia 
(aa  of  a  diathesis)  an  inference  from  individual  facts  actually 
observed  and  verified  in  the  particular  case  ;  not  a  general 
formula  such  as  is  often  implied  under  the  terms  scrofulous, 
strumous,  syphilitic,  gouty,  or  cancerous  cachexia.  It  may 
be  easily  admitted,  indeetl,  that  these  cachectic  slates  actually 
exist  in  oonnectiou  with  the  didea«ee  named  ;  but  what  is  not 
au  easily  admitted  is  the  proof  of  the  cachexia  apart  from  nil 
positive  manifestations  of  actual  disease  of  the  special  kind 
implied  in  its  name. 

The  following  brief  indications,  however,  may  be  noted  n^ 
regards  particular  types  of  cachexia.  In  the  eerofiiloiu  or 
ttrumout  variety,  as  also  in  a  certain  proportion  of  cnM-a  of 
tuberculosis  in  the  adult,  tliere  may  be  found  evidences  of  de- 
tective nutrition,  or  emaciation,  extending  back  to  childhoo<l, 
and  modifying  the  entire  form  of  the  skeleton,  as  well  as  the 
integument.  A  slender  form,  and  a  narrow  or  deformed  chest 
may  bo  accompanied  by  the  dcatriees  of  glandular  abscesses, 
or  of  sinuses  conneoled  with  the  bom* ;  a  delicate,  pale  skin. 
or  one  marked  bv  traces  of  eruptioux  on  the  scalp  or  elsewhere; 
often  with  retarded  puberty,  and  imiwrfeclly  developed  organs 
of  aex ;  Habby  musdes,  attenuated  bones,  and  relatively  large 
(sotnetimM  aiikylosed  or  actively  diseased)  joints.  Theupi>er 
part  of  the  abdomen  may  l>e  iucreaaed  in  bulk,  fnmi  waxy 
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enlargement  of  the  liver ;  or  the  whole  abdomen,  from  disease 
of  the  peritoneum  or  mesenteric  glands.  The  upper  lip  may 
be  tumid,  from  often-repeated  catarrhs,  commencing  with 
coryza,  in  the  earliest  years  of  life ;  all  actual  disease  of  this 
kind  having  been  long  in  abeyance.  The  eyes  may  have 
suffered  in  infancy  or  early  youth  from  ulcerations  and  obscura- 
tions of  the  cornea,  or  from  repeated  chronic  conjunctivitis  and 
"  ophthalmia  tarsi,"  leading  to  thickening  and  granular  con- 
ditions of  the  eyelids,  or  permanent  injury  to  all  or  any  of 
these  structures,  or  of  the  hair-bulbs  of  the  eyelids ;  the  ears 
may  have  been  affected  by  discharges,  mucous,  or  mucopuru- 
lent, indicating  inflammation,  either  external  to  the  membrana 
tympani,  or  in  the  tympanic  cavity,  and,  in  the  latter  case, 
possibly  involving  destruction  of  the  membrana  tympani,  or  of 
the  omcula  auditus,  or  of  the  labyrinth  and  pars  petrosa  of  the 
temporal  bone  ;  and  thus,  imperfection  of  sight  and  of  hearing 
may  tell  a  tale  of  complicated  changes,  conveying,  by  impli- 
cation, the  note  of  a  scrofulous  diathesis.  Such  patients  arc 
commonly  more  or  less  ansemic,  and  are  often  (sometimes 
periodically)  subject  to  febricula  (hectic). 

In  the  gouty  habit  there  is  frequently  no  cachexia,  properly 
speaking,  at  all  appreciable  until  the  middle  term  of  life  is 
reached,  or  past.  There  may,  on  the  contrary,  be  all  the  indi- 
cations of  strong  vitality,  robust  conformation,  and  great 
bodily  and  mental  activity.  At  a  certain  period  of  life,  how- 
ever (prematurely  or  not),  the  ordinary  signs  of  ageing  occur ; 
and  along  with  these  (and  with  the  cessation  of  the  catamenia 
in  women)  come  an  increase  of  obesity,  or  the  plethoric  de- 
velopment of  the  facial  veins  (described  above),  eruptions  on 
the  skin,  varicose  veins  in  the  lower  extremities,  manifestly 
diminished  energy,  and  sometimes  oppression  of  breathing. 
Preceding  or  succeeding  these  signs  may  occur  the  special  de- 
formities due  to  the  local  deposits  of  uric  acid  in  the  joints  of 
the  toes  and  fingers,  or  (as  Dr.  Garrod  has  remarked)  in  the 
lobes  of  the  ears.  The  peripheral  arteries  often  present  at  this 
stage  well-marked  senile  degeneration.  There  are,  however, 
not  a  few  exceptions  to  these  remarks :  and  the  gouty  habit 
may  even  concur  with,  or  follow,  the  scrofulous  cachexia,  as 
age  advances. 

It  is  doubtful  whether  any  very  definite  cachexia  can  be 
said  to  accompany  cancerous  disease,  apart  from  the  local 
developments  of  it  in  the  organs,  and  their  conseciucnccs.  But 
in  the  majority  of  cases  of  gastric,  hepatic,  omental,  or  uterine 
canoer,  and  in  not  a  few  mammary  and  other  external  can- 
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cerous  growths,  there  are  either  extreme  emaciation  and 
anaemia,  or  ixjrsistence  of  the  external  fat  with  flabby  integu- 
ments, and  a  iKJculiar  sallow,  pale  complexion  ;  the  expression 
of  the  countenance  at  the  same  time  indicating  habitual  suffer- 
ing and  great  despondency  of  mind. 

Z)ro/)«/ca/ cachexia  is  most  frequently  a^ociateil  with  Bright's 
disease  of  the  kidney.  It  is  marked  by  great  pallor,  a  languid 
expressi<m  without  suffering,  unless  from  difficulty  of  breath- 
ing ;  often  puffiness  of  the  face  and  eyelids ;  absence  of  fever, 
and  an  almost  perfectly  dry,  cool  skin,  sometimes  of  fine,  semi- 
transparent  texture,  at  other  times  locJiUy  thickened  and  even 
wrinkled  or  furrowed  from  the  effects  of  former  long-continued 
drojwical  effusions,  especially  in  the  lower  extremities,  scrotum, 
and  loins. 

It  does  not  apixiar  at  all  clear  (notwithstanding  the  well- 
known  description  by  Dr.  Todd  of  the  "rheumatic  dia- 
thesis**), that  either  in  acute  or  chronic  rheumatism  there  is 
any  definable  cachexia  or  physiognomic  peculiarity  of  bodily 
conformation,  apart  from  the  more  obvious  history  and  conse- 
quences of  the  uLsease. 

In  rickeUf  there  is  a  precursory  or  incubative  stage  of  im- 
paired general  health  or  cachexia  (according  to  Sir  William 
Jen  nor.  Medical  Times  and  Gazette^  1860,  vol.  i.),  extending 
usually  from  the  fourth  to  the  twelfth  month  of  the  infant's 
life.  More  or  less  emaciation  takes  place,  and  the  movements 
indicate  languor  and  peevishness  or  moroseness,  perhaps  with 
hot  skin  ancl  a  degree  of  low  febrile  irritation.  I3y  and  by,  it 
is  observed  that  the  natural  impulse  of  healthy  children  to 
play  about  does  not  exist ;  the  child  prefers  to  lie  still,  and 
refuses  to  be  amused  ;  the  superficial  veins  become  large,  and 
the  jugular  veins  es|)ecially  are  much  dilated;  the  hair  con- 
tinues thin  upon  the  scalp,  and  the  fontanelle  remains  widely 
o\yQn.  Intercurrent  diseases  of  the  chest  may  occur  even  at 
this  stage,  and  may  considerably  modify  the  progress  of  the 
rickety  cjichexia ;  but  three  truly  physiognomic  characters 
are  s|)ecially  noted  by  Jenner,  as  appertaining  to,  and  distinc- 
tive of,  rickets,  even  in  advance  of  the  characteristic  deformi- 
ties of  the  skeleton,  which  are  often  not  easily  observed  until 
the  little  patient  begins  to  walk.  The  firM  is,  profuse  perspi- 
ration of  the  head  and  upjKT  part  of  the  body,  especially 
during  sleep,  with  hirire  and  full  veins  of  the  scalp  and  some- 
times undue  [>ulsation  of  the  carotids.  The  xrrnnd  of  these 
early  symptoms  is  an  intolenince  of  covering  at  night ;  the 
child  insisting  on  kicking  the  bedclothes  off,  and  lying  with 
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naked  limbs,  so  as  to  be  "  always  catching  cold,"  according  to 
the  mother,  who  tries  in  vain  to  keep  the  infant  proi)erly  pro- 
tected. The  third  characteristic  symptom  is  positive  suffering 
when  touched,  or  even  when  approached,  by  strangers,  ob- 
viously from  general  tenderness,  both  of  the  surface  and  of 
the  muscles  and  bones ;  an  exaggeration  of  the  state  above 
described  as  existing  at  the  very  earliest  stage  of  this  cachexia. 
"  A  child  in  health,"  says  Sir  William  Jenner,  "  delights  in 
movements  of  every  kind.  It  joys  to  exercise  every  muscle. 
Strip  a  child  of  a  few  months  old,  and  see  how  it  throws  its 
limbs  in  every  direction ;  it  will  raise  its  head  from  the  place 
where  it  lies,  coil  itself  round,  and  grasping  a  foot  with  both 
hands  thrust  it  into  its  mouth  as  far  as  possible,  as  though  the 
great  object  of  its  existence  at  that  moment  was  to  turn  itself 
inside  out.  The  child,  suffering  severely  from  the  general 
cachexia  which  precedes  and  accompanies  the  progressive 
sUiges  of  the  bone-disease  in  rickets,  ceases  its  gambols ;  it  lies 
with  outstretched  limbs  as  nuietly  as  possible,  for  voluntary 
movements  produce  pain."  The  consequence  of  all  this  suf- 
fering, after  a  short  period,  is  further  permanently  imprinted 
on  the  physiognomy  in  an  aspect  not  only  of  languor,  but  of 
premature  sadness  and  sedateness,  as  of  age,  the  effect  of 
which  is  increased  by  the  inability  of  the  muscles  to  support 
the  spinal  column  ;  this,  accordingly,  becomes  curved  forward 
in  the  cervical  region,  and  backward  in  the  dorsal.  The 
bones  of  the  cranial  (especially  the  occipital)  are  soft  and 
thin  (craniotabcs  of  Elsasser),  yielding  in  s(mie  cjises  to 
pressure  like  cardboard ;  and  the  form  of  the  skull  is  altered, 
flattened  behind  or  at  the  vertex,  and  protuberant  in  front. 
There  is  enlargement  of  the  ends  of  the  long  bones  ;  the  ribs 
are  "  very  soft,  so  that  there  is  great  recession  of  each  rib 
where  it  joins  the  costal  cartilage  at  each  inspiration."  It  is 
easy  to  see  in  this  description  of  the  signs  of  a  "  cachexia"  a 
very  real  and  present  disease,  the  source  of  all  the  deformi- 
ties and  permanent  alterations  in  rickets,  to  which  we  have 
already  alluded  as  being  themselves,  in  after-life,  physiog- 
nomic evidence  of  disturbed  health  and  function  during  the 
period  of  childhood. 

The  Syphilitic  cachexia  is  so  plainly  a  part  of  the  actual 
disease,  defined  and  demarcated  by  the  well-known  succession 
of  the  various  stages  and  external  and  internal  lesions,  that  it 
seems  unnecessary  here  to  treat  of  it  in  detail,  as  the  evidence 
of  it"!  presence  is  dealt  with  under  s|>ecial  sections  in  connection 
with  the  throat,  the  skin,  the  bones,  the  joints,  etc.     But  in 


34  THE    PHYSIOGNOMY    OF    DISEASE. 

long-standing  cases  of  syphilis  its  deep  influence  on  the  system 
is  ouen  manifested,  not  merely  by  an  appearance  of  bad  health 
and  general  delicacy,  but  als*)  by  a  dingy,  sallow,  and  some- 
what discolored  ap{)earance  of  the  skin  of  the  face ;  this  may 
impart  to  such  patients  something  of  the  physiognomic  aspect 
of  malignant  disease  already  referred  to. 

In  all  bodily  conditions  involving  fever ^  whether  classed 
among  the  specific  fevers  or  not,  there  are  certain  physiog- 
nomic characteristics  which  ought  to  be  constantly  present 
to  the  mind  of  the  physician,  not  only  as  throwing  light  on 
the  diagnosis,  but  often  also  on  the  prognosis  and  treatment. 
Thus,  in  the  earliest  periods  there  are  the  somewhat  collapsed 
appearance,  the  pallor,  the  shivering,  and  cutui  aiiseriiia  wnich 
belong  to  the  cold  stage.  At  a  later,  but  still  early,  period, 
the  face  is  flushed,  the  expression  is  that  either  of  languor  or 
of  pain,  according  as  there  is  or  is  not  a  local  disease ;  very 
often  the  attitude  indicates  restlessness*  as  when  the  patient  is 
found  overnight  or  in  the  early  morning  with  the  bedclothes 
tossed  and  disordered,  and  the  body  more  or  less  exposed.  In 
this  stage  the  skin  may  be  dry  or  moist,  or  it  may  be  dry  on 
the  exposed  parts  and  moist  under  the  clothes,  or  vice  versd} 
III  certain  fevers,  as  in  the  rheumatic  and  pyaemic  kinds, 
moisture  of  surface  and  often  profuse  sweating  predominate 
throughout ;  in  others,  as  in  scarlet  fever  and  most  of  the 
eruptive  fevers,  a  dry  liot  skin  is  more  characteristic  of  the 
early  stages  up  to  the  height  of  the  fever.  In  phthisis,  and 
in  most  of  the  fevers  accompanying  organic  disease,  sweats  of 
ccmsiderable  intensity  alternate  with  hot  and  dry  skin,  oft^n 
reixnitedly  in  the  course  of  twenty-four  hours  (hectic  fever). 
In  fevers  which  accompany  diseases  gravely  aftecting  the 
respiration,  as  in  pneumonia  and  bnmcho-pneumonia,  the  flush 
on  tiie  cheeks  has  a  peculiar  duskiness  or  lividity;  this  is  very 
notablv  the  case,  also,  in  acute  tuberculosis.  In  some  cases  of 
f)yieiuia,  as  well  as  in  acute  pulmonary  aflectitms  not  pyiemic 
in  origin,  a  yellowish  color  of  the  integument,  sometimes 
amounting  to  jaundice,  may  take  place  without  any  evidence 
that  the  liver  is  directly  involved  in  the  disease;  and  in  acute 
and  febrile  dist^a^es  of  the  liver  itself  (abscess,  etc.)  the  com- 
bination of  the  febrile  physiognomy  with  jaundice  is  more 

'  A  ri'mArkultIc  routntxt  to  tin-*'  irrfcnlaritiricrtho  rtitanoouii  traniipiration  in  f«'V»«m 
in  to  In-  fuiiiMl  in  ni«w«t  <ii*i«  of  <liul><>t«f«  mttllitii^,  in  wlii<  h,  with  irn-iit  eniariatiun  ttnd 
iliMinli^r  of  nutrition  Bml  uf  tin*  urinary  I'Xi-rvtion,  thf  unrfact'  4)ft«'n  n*nuiinH  throughout 
har.-«hly  ilrr  an«l  ttHd,  tho  natural  |N'r«|iinition,  I'tfU  umliT  i^evrrw  exertion,  UAn^  mia- 
IM*n<ie<i.  (ientTaUy  <iiK>«kinK,  a  <Iry  wkin  nhirJi  <it>««jt  not  v«'ry  fanily  jwrnplrf,  an<l  main- 
taina  an  iH{uabItf  t««min*r«tur«',  id  tlw  tigu  of  a  '•  wiry"  frunu'  ami  of  gu»xl  ln'altl».  Cor- 
pulont  p'.'ntous,  on  Uie  uthcr  hiuid,  (lerKiiirv  ^Mil7. 
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easily  explained.  Fevers  depending  on  septic  poisoning  of 
the  blood  are  recognized  by  the  peculiar  odor,  as  of  putrefac- 
tion, which  exhales  from  the  body  even  at  an  early  stage, 
before  the  cadaveric  odor  or  the  symptoms  of  approaching 
death  have  appeared ;  such  cases  may  have  a  traumatic  origin, 
or  they  may  occur  spontaneously,  as  in  some  instances  of  en- 
teric fever,  of  erysipelas,  of  dysentery,  and  of  septic  poisoning 
from  infection.  Fevers  depending  on  abscess,  or  upon  profuse 
suppuration  in  connection  with  mucous  or  serous  surfaces,  are 
often  very  specially  characterized  by  the  tendency  to  intense 
and  repeated  shiverings,  which  can  be  compared  only  to  the 
commencing  stage  /!>f  the  ague-fit.  A  like  disposition  to  rigors 
sometimes  follows  the  passing  of  a  catheter  or  bougie  into  the 
bladder,  and  this  without  any  appreciable  injury  done  to  the 
mucous  membrane.  All  these  phenomena  may  be  fairly  in- 
cluded in  the  range  of  physiognomic  diagnosis ;  the  more  pre- 
cise appreciation  of  temperature  through  the  thermometer  will 
come  under  consideration  hereafter  (see  Chapter  III.).  In  all 
fevers  which  continue  for  more  than  a  brief  period,  the  tongue 
becomes  more  or  less  coated  with  a  white  or  yellow  fur ;  in  the 
hectic  of  phthisis,  however,  and  in  some  cases  of  enteric  fever 
and  of  mild  intermittent,  the  tongue  remains  surprisingly  clean 
and  natural.  As  the  fever  advances  the  fur  increases,  the 
papillae  enlarge  and  become  congested,  the  dorsum  of  the 
tongue  becomes  dry,  usually  first  in  the  neighborhood  of  the 
raphe.  At  a  still  more  advanced  stage  the  tongue  becomes 
dry  all  over,  brown,  and  roasted-looking,  while  incrustations 
of  brown  epithelial  debris  (sordes)  gather  upon  the  teeth, 
alveoli,  and  lips ;  this  condition  is  sjiecially  characteristic  of 
typhus  and  similar  fevers,  typhoid  pneumonia,  and  generally 
speaking  of  the  more  severe  continued  fevers  from  the  middle 
of  the  second  week  onward  ;  it  yields  very  gradually  afler  the 
crisis,  the  fur  being  thrown  off  sometimes  in  patches,  sometimes 
more  evenly,  and  the  natural  moisture  returning  (see,  also. 
Chapter  XL).  At  the  stage  indicated  by  the  phenomena  just 
descril)ed,  there  has  usual Iv  been  more  or  less  of  mental  dis- 
turbance,  and  the  whole  attitude  and  manner  of  the  patient, 
as  well  as  his  words,  indicate  a  wandering  mind  and  semi- 
unconsciousness,  or  even  an  advance  into  coma,  with  great 
and  increasing  weakness ;  the  posture  bein^  hi  the  more  ex- 
treme cases  absolutely  prostrate  on  the  back,  with  the  mouth 
more  or  less  open,  the  eyes  half  closed,  and  sometimes  a  film 
of  dried  mucus  and  lachrymal  secretion  on  the  conjunctiva) ; 
the  pupils  being  oft^n  contracted  so  as  to  resemble  pinholes, 
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and  insensible  to  light.  When  associated  with  profuse  sweat- 
ing, or,  even  apart  from  this,  with  cold  extremities  (the  febrile 
heat  remaining  in  the  central  parts  of  the  body),  the  prognosis 
is  as  bad  aa  it  can  well  be  in  any  fever.  A  very  unfavorable 
sign  is  a  starting  or  twitching  movement  of  the  tendons  of  the 
wrist  {aubauUus  tendinum),  and  tremor  of  the  muscles  gener- 
ally; still  more  unfavorable,  if  possible,  are  the  movements 
of  the  hands  described  by  Hippocrates,  and  reproduced  by 
countless  authorities  with  more  or  less  conscious  imitation  for 
more  than  2000  years  under  the  name  of  carphologia,  floceUatio, 
etc. :  "  When  in  acute  fevers,  pneumonia,  phrenitis  (acute  de- 
lirium), or  headache,  the  hands  are  waved  before  the  face, 
hunting  through  empty  space  as  if  gathering  bits  of  straw, 
picking  the  nap  from  the  coverlet,  or  tearing  chaff  from  the 
wall — all  such  symptoms  are  bad  and  deadly."*  The  peculiar 
deadliness  of  such  symptoms,  it  may  be  remarked,  depends 
upon  the  fact  of  their  indicating  at  once  two  apparently  con- 
trasted states  of  the  nervous  centres  and  especially  of  the 
basal  ganglia  and  mesencephale,  if  not  also  of  the  medulla 
oblongata,  viz.,  restlessness,  with  greatly  lowered,  if  not  lost, 
sensibility  to  external  impressions ;  unconsciousness,  with  dis- 
turbed excitomotor  activity,  and  almost  always  with  entire 
absence  of  real  sleep  ( coma  vigil ) ;  the  movements  are  abso- 
lutely automatic,  and  yet  they  are  continuous,  being  excited 
by  some  purely  physical  irritation  of  the  motor  centres  arising 
apart  altogether  from  consciousness,  and  acting  feebly  through 
the  efferent  nerves  upon  those  groups  of  muscles  especially 
which,  in  the  normal  condition,  exhibit  the  most  highly  differ- 
entiated and  exquisitely  combined  movements  under  the  influ- 
ence of  the  will.  To  the  same  order  of  phenomena  belong 
the  constant  mutterings  (typhomnnia  or  typhoid'^  delirium); 
the  wordless,  and  sometimes  even  voiceless,  movements  of 
articulation  {mussitatio)  observed  in  the  later  stages  of  many 
severe  fevers,  conveying  to  the  mind  of  the  observer  merely 

1  Prognooticfl,  IV  ;  AdaniB's  trnnNlatiuii,  vol.  i.  p.  238. 

'  It  nhoiiM  t)o  (tarticiilarly  n>niarkti<l,  ua  neccflsary  for  thoreconciliatiun  of  old  and  now 
U^rnm,  that  the  word  **  typhoid**  i«  not  used  h<*re  in  th«'  Hitccial  and  limiteil  sense  given 
to  it  hy  TiOtiis  and  the  French  ttchool  of  tho  present  century,  ks  a  designation  of  enteric 
fever,  but  in  that  larger  and  more  geneml  meaning  which  it  had  nroni  at  least  the  time 
of  Galen,  of  typhus-like  {Tix^  t'lno^).  Typhus  and  mo^«t  of  its  derivatives,  including 
typhoniania,  are  llipiiocnitic  word»,  u»«o<i  iu  a  figurative  sense,  from  Ti'<po^,  smoke,  m 
indicating  the  nlHjHtr  whi«h  att«'nds  tho  gnivtT  kinds  of  fever ;  and,  in  the  case  of  typho- 
niania. the  roiiiliii.ation  «»f  Ktujuir  with  re**!!*-****  delirium — exactly  tlie  functional  contrast 
referred  to  uliovf.  The  <tymoiogical  facts  are  interesting,  as  showing  how,  even  in  the 
most  remot*'  |M*ri)Hl  to  whirh  the  Iit«'rature  of  medicine  extendn,  clinical  ]>hcnomena 
which  only  receive  their  physi«dogiail  intorpntatlon  fr«»m  niotlern  science  wen»,  never- 
tbelMB,  S(>nirtini(>s  very  exactly  noted. 


DISEASES    OF    THE    CHEST.  37 

the  idea  of  unrest,  without  the  faintest  suggestion  of  meaning, 
or  even  of  consciousness.  (Compare  sections  on  "  Delirium" 
and  "  Sleeplessness,"  at  the  end  of  Chapter  VI.) 

The  specialties  of  physiognomic  diagnosis  bearing  on  dis- 
€0868  of  the  chest  are  so  interwoven  with  the  subjects  to  be 
discussed  at  length  in  Chapter  IX.  of  this  work  ("  Dyspncea," 
"  Orthopnoea,"  etc.)  that  a  few  preliminary  remarks  here  are 
all  that  seem  to  be  required  in  order  to  preserve  the  continuity 
of  the  present  chapter.  It  is  impossible  to  define  with  pre- 
cision, in  many  cases,  what  is  of  cardiac  and  what  is  of  pulmo- 
nary origin,  in  any  particular  combination  of  physiognomic 
peculiarities ;  because,  in  point  of  fact,  cardiac  lesions  almost 
always  bring  pulmonary  diseases  in  their  train ;  and  it  is  also 
the  case  that  certain  pulmonary  derangements  are  quite  sure 
to  be  followed,  afler  a  time,  by  cardiac  diseases  both  func- 
tional and  organic,  which  form  their  necessary  and  logical 
supplement.  The  intimate  association  of  the  functions  of 
respiration  and  circulation  in  health  is  the  evident  cause  of 
their  usual,  and  even  necessary,  association  in  disease.  One 
brief  statement  will,  it  is  hoped,  make  this  perfectly  clear, 
even  to  the  merest  tyro  in  medical  observation.  The  chem- 
ical changes  in  the  blood  which  constitute  the  ultimate  act 
of  respiration,  may  be  intercepted  equally — (1)  by  a  cause 
mechanically  hindering  the  access  of  air  to  the  blood;  or  (2) 
by  one  which  obstructs  the  flow  of  the  blood  generally 
through  the  capillaries  of  the  lungs,  and  thus  prevents  the 
access  of  the  blood  in  circulation  to  the  oxygen  which  awaits 
it  in  the  pulmonary  air  vesicles.  The  familiar  exam])le  of 
asphyxia,  or  suffocation,  is  the  typical  illustration  of  the 
first,  and  obstruction  of  the  pulmonary  artery  by  a  large 
embolus,  or  thrombus,  of  the  second  mode  of  detriment  to 
the  function  of  respiration ;  and  in  both  of  these  cases  we 
have,  among  other  things,  the  rapid  development  of  cya- 
nosis, or  lividity,  as  the  index  of  the  functional  lesion.  But 
it  is  only  in  cases  in  which  the  change  Is  rapid  and  complete, 
from  unimpaired  to  neai'y  abolished,  or  very  greatly  im- 
paired, function  that  cyunosis  can  be  relied  upon  as  indicating 
accurately  the  nature  and  extent  of  the  detriment.  As  a 
matter  of  fact  and  of  daily  observation,  very  grave  destruc- 
tive diseases  of  the  lungs,  and  also  of  the  heart,  nuiy  exist 
altogether  without  cyanosis;  and  cyanosis  may  exist,  as  a 
chronic  condition,  with  far  less  than  could  have  been  ex- 
pected of  respiratory  difficulty  and  apparent  eflTort.  Hence 
it  becomes  necessary  to  qualify  the  first,  or,  a  priori,  appre- 
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hension  of  the  physiological  facts  above  referred  to  by  many 
details  of  diagnosis  resulting  from  clinical  observation;  and, 
although  it  is  perhaps  true  that  there  is  in  nature  (hypo- 
thetically  at  least)  a  typically  cardiac,  and  a  typically  pul- 
monic, physiognomy  kno>\Ti  to  the  highly  skilled  observer  in 
certain  forms  and  aspects  of  diseases  of  the  heart  and  lungs 
respectively,  it  is  impossible  to  state  the  details  of  these  in 
such  a  way  as  to  cover  the  whole  ground  of  diagnosis  in 
these  two  departments.  In  advanced  pulmonary  emphysema 
and  asthmatic  bronchitis,  for  instance,  there  is  commonly  a 
cyanotic  countenance,  the  apparent  lividity  being  greater  or 
less  according  to  the  greater  or  less  amount  of  blood  per- 
meating, or  detained  in,  the  smaller  vessels.  In  severe  and 
acute  pneumonia,  cyanosis  is  associateil  with  the  febrile  flush 
so  characteristic  of  a  disease  where  the  temperature  frequently 
rises  in  a  few  hours  to  104°  F.  or  105°  F^  or  even  higher  in 
some  cases.  But  in  very  many  chrcmic  pulmonary  diseases 
more  destructive  and  fatal  than  these,  and  in  many  cases  also 
of  those  diseases  themselves,  cvanosis  is  either  ah^nt  or  not 
notably  present ;  because  the  absolute  reduction  in  the  mass 
of  the  blood,  and  especially  of  its  red  corpuscles,  permits  of 
such  an  amount  of  aeration,  even  with  a  damaged  lung,  as  to 
exempt  the  patient  under  ordinary  circumstances  from  this 
particular  manifestation  of  a  disturbed  respiration. 

In  many  cardiac  diseases,  and  also  in  such  affections  of  the 
rosi)initory  system  as  are  characterized  by  difficulties  of 
breathing;  amounting  to  an  agony,  the  patient  remains  almost 
otmstantly  in  the  semi-erect,  or  even  in  the  erect  posture 
owing  to  the  difficulty  or  imix^ssibility  of  lying  down  with 
comfort.  To  this  condition  the  name  of  orthopncea  ( opOog^  erect) 
is  applii*<l ;  to  be  <listinguished  from  dyspn<ra  {^»<t-,  difficult; 
-IV w,  I  breathe),  in  resiHJCt  that  the  latter  is,  essentially,  a 
mere  subjective  :<ctiHafion  of  breath lessness,  whereas  the  former 
is  a  (j[nite  si^cial  kind  of  difficulty,  marked  by  a  character- 
istic nffifiide,  ixiul  therefore  coming  clearly  within  the  range 
of  physiognomic  diagnosis.  But  even  in  dyspncea  not  thus 
chanictorizod,  there  mav  be  differences  of  detail  directlv  in- 
<licatod  in  the  physiognomy.  Thus,  the  breathing  may  be 
simply  a<'celerate<l,  as  in  simple  uncomplicated  jmeumonia, 
and  in  some  cases  of  pleurisy ;  or  laborious,  as  in  most  cases 
of  scviTe  bronchitis  and  asthma,  and  almost  all  of  obstructive 
laryn<ritis,  or  of  pressure  from  without  upon  the  air-pnssages. 
Or,  the  breathing  may  Iw  at  once  sh^w,  and  labored  or  noisy, 
as  in  a{)oplectic  coma;  or  simply  slow,  ami  with  diminished 
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extent  of  movement  (shallow),  as  in  the  painless  extinction  of 
chronic  exhausting  disease ;  or  slow  and  sighing,  at  intervals, 
as  in  many  states  of  disordered  innervation  ;  or  it  may  present 
the  more  developed  form  of  this,  or  what  has  been  called  the 
"  Cheyne-Stokes  breathing  "  (to  be  discussed  in  a  subsequent 
chapter),  when  a  succession  of  gasping  and  rapid  acts  of  res- 
piration alternates  with  a  period  of  apparent  failure  of  the 
impulse  to  breathe  (apnoea),  the  frequency  and  the  depth  of 
the  successive  inspirations  diminishing  till  breathing  appears 
to  be  about  to  cease  altogether/  All  of  these  characters  of 
the  respiratory  movements  are  thus  far  typical,  that  they 
indicate,  not  perhaps  the  particular  disease  under  which  the 
patient  is  suffering,  but  the  whole  bearing  of  the  morbid 
phenomena,  wherever  they  may  take  origin,  upon  the  function 
of  respiration;  the  further  examination  of  which  in  detail, 
including  the  physical  diagnosis  of  heart,  lungs,  etc.,  may  or 
may  not  give  the  key  to  what  would  otherwise  be  an  inde- 
terminate position. 

In  some  cases,  perhajys,  of  grave  and  complicated  disorder 
of  the  respiration,  but  still  more  characteristically  in  certain 
extreme  fonm  of  disease  of  the  heart  (which  may  or  may  not 
be  attended  by  dyspnoea  properly  so-called),  there  is  a  very 
peculiar  restless  and  often  sleepless  form  of  angidshy  which 
communicates  itself,  in  an  all  but  indescribable  way,  to  the 
whole  attitude  and  manner  of  the  patient.  This  may  amount 
to  positive  pain,  or  it  may  not ;  the  peculiar  note  of  its  exist- 
ence, however,  is  the  evident  dread  of  something  immediately 
impending,  a  feeling  which  in  the  most  severe  cases  prints 
itself  upon  the  countenance,  and  is  further  revealed  by  the 
uneasy,  agonized  shiftings  of  position,  and  the  utter  disability 
for  the  repose  of  quiet,  natural  sleep.  Patients  in  this  con- 
dition will  pass  whole  nights  in  a  state  of  restless  agitation 
(pervigilium)  without  delirium,  but  with  a  constant  dread  of 
falling  asleep ;  or  they  will  yield  to  long-continued  fatigue,  by 
falling  into  short,  uneasy  snatches  of  sleep,  broken  by  sudden 
starts  and  alarmed  awakenings,  and  with  an  almost  expressed 
sense  of  the  instant  danger  they  ever  seem  to  experience  that 
a  very  deep  sleep  might  at  any  time  become,  or  pass  into, "  the 
sleep  that  knows  no  waking."      All  this  makes  up  (when 

>  What  luu  been  prorisioDAlIy  termed  "  uremic  dyspnooa''  is  a  pheDomenoii  far  too 
iBiicb  ioToWed  in  queetions  of  rather  doubtful  patholufcy  to  l>e  more  than  inen'ly  allutkHl 
to  in  this  place ;  neTerthcIeM,  the  ingenious  researches  of  (.-ufler,  though  stiil  uncon- 
firmed, may  be  mentioned  as  probably  of  importance  in  \\\\*  connection.  ''Recherclies 
clinlqoee  et  exp^rimentales  snr  les  altdrations  du  sang  dans  I'uremiti  et  sur  la  i»athogC>uie 
4m  aocidents  ur^miquea.**    Paris,  1878. 


•HI 


THE    PnTSIOGNOMT    OF    DISEASE. 


vfatcbed  carefully  with  a  skills]  and  observant  eye)  a  phynotf- 
nomy  which  is  usually  sufficiently  dietioctive  of  what  mar  be 
in  geiieral  terms  described  as  rardiac  fvfferinif ;  and  when 
this  is  enhanced  and  rendered  definite,  or  its  locality  clearlv 
indicated  by  ;»itii,  and  especially  bv  very  severe  and  jtarosys- 
mal  i>aiu  fallowing  a  certain  course,  and  bearing  a  certain 
relation  to  bodily  exertion,  etc.  ^as  will  be  afterward  described 
in  detail }.  it  conslitiiles  the  phenomenon,  or  symptom,  or  dis- 
ease, which  has  been  termed  "  angina  pectoris,"  and  is  known 
to  be  freijuently  associated  with  sudden  death.  But  here  the 
physiognomic  characters  above  mentioned  may  present  them- 
selves apart  from  positive  pain  ;  or,  again,  the  latter  may  be 
extreme,  in  the  absence  of  the  former.  But  patienta  may 
conceal,  or  misrepresent,  thdr  internal  sensations,  while  th« 
ftinctional  distress  ihey  suffer  is  clearly  mauifeated  through 
itsoutwartl  tokens  in  the  eountenanee.  manner,  etc. ;  thesHiay 
of  tlie  Irulv  physiognomic  traite  briefly  indicated  above  is, 
tlien-fiire,  of  great  advantage  to  the  physician,  in  his  diagno^ 
of  sudi  cases. 

lu  all  iluvanet  nf  the  nerDou*  tygtem  it  is  of  paramount  im- 

Ertance  to  observe  the  attitude  and  bearing  of  the  patient, 
i  manner  of  answering  oueelions,  of  putting  out  his  tongue, 
of  speaking,  eating,  handling  familiar  objects,  walking,  etc 
There  should  be  no  hurry  in  making  these  otMervatiuus;  some- 
times the  abnormal  facts  can  be  taken  in  at  a  glance,  as  it 
were  ;  at  other  times  the  disease  may  elude  observation  allo- 
getber,  until  bnai^ht  into  full  view  by  some  particular 
abnormal  act.  This  applies  in  a  very  spe<^ial  sense  to  dis- 
orders suppoeod  to  be  of  the  mind,  which  have  often  a  very 
distinct  pnyaiognomic  expression,  while  in  other  ctieica  thev 
require  to  lie  sought  out  through  tedious  processes  of  detail, 
amid  many  difficullieB  and  possible  fnlJacies.or  even  as  under- 
lying i>i«ilive  deception.  lu  all  dis<irders  attended  with 
paralysis,  tremor,  or  convulsion,  there  will  be  al  siime  time  or 
other  visible  phenomena  atTeeting  one  or  other  of  the  ntudes 
of  onlinary  activity  above  enumerated  ;  or  there  may  be  de- 
ficient power  of  evacuating  or  of  retaining  the  excretions  of 
lh«  bowels  and  bladder.  A  slight  tremor  of  the  lips,  and  a 
hesitating  utterance,  as  if  the  Hpe  and  tongue  had  no  grip  (bo 
to  apeak)  over  Ibe  consonants,  will,  along  with  a  jwculiarity 
in  the  gait,  an  unusual  stillness  iu  the  muscles  of  expression, 
and  a  slight  disparity  of  the  pupils,  reveal  with  almost  abso- 
lute certainty  an  early  stage  of  one  of  the  most  hopeless  of 
ifi— general  paralysis  of  tbe    insane.     A  elmilar   but 
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more  complete  absence  of  facial  expression,  without  any  of 
the  other  characters  just  mentioned  (unless  it  be  a  flaw  in  the 
articulation  absolutely  limited  to  the  labial  consonants),  will 
give  the  key  to  a  more  rare,  but  far  less  dangerous  disorder — 
double  or  bilateral  paralysis  of  the  portio  dura :  while  a  one- 
sided action  of  the  face  and  brow,  with  a  permanently  open 
or  half-open  eye  on  the  side  of  the  paralysis,  and  a  twist  of 
the  mouth  toward  the  opposite  side,  will  show  forth  the  much 
more  common,  and  equally  isolated,  paralysis  of  the  portio 
dura  on  one  side  only.  An  open  mouth,  dribbling  saliva,  an 
awkwardly  moving  or  nearly  motionless  tongue,  with  very 
indistinct  articulation,  will  reveal  the  labio-glosso-laryngeal 
paralysis  of  Trousseau  and  Duchenne,  the  bulbar  paralysis 
(so  called  from  the  seat  of  the  lesion  in  the  pons  Varolii)  of 
other  authors.  The  trailing  walk  of  the  hemiplegic  patient, 
in  which  the  weight  of  the  body  is  supported  on  one  limb, 
while  the  other  (the  paralyzed)  limb  is  either  dragged  on  the 
eround,  or  lifted  by  a  movement  of  circumduction  proceeding 
from  the  pelvis,  and  favored  by  a  hitch  of  the  whole  body, 
are  signs  which  can  be  noted  at  once,  along  with  the  motion- 
less, sometimes  rigid,  hand  and  arm  of  the  same  side,  serai- 
flexed,  and  with  the  fingers  bent  into  the  palm.  The  slow, 
shuffling,  and  evidently  enfeebled  gait  of  the  true  paraplegic, 
arising  from  sheer  deficiency  of  muscular  energy ;  the  con- 
trolled and,  as  it  were,  leaden  movements  of  spastic  paralysis, 
when  the  feet  are  lifted  with  difficulty,  clinging  to  the  floor, 
and  tending  in  progression  to  fall  foul  of  each  other,  but  still 
obviously  moved  deliberately,  and  without  any  loss  of  coordi- 
nation ;  and,  contrasted  with  both  of  these,  the  incofirdinate, 
erratic,  stumbling,  and  staggering  gait  of  locomotor  ataxy, 
with  its  evident  loss  of  balancing  iK)wer ;  all  of  these  types 
are  equally  characteristic,  almost  at  first  sight,  and  easily  dis- 
tinguishable from  the  limping  of  hip-joint  or  other  articular 
disease,  and  from  the  reeling,  serpentine,  plainly  bewildered 
course  of  the  man  tending  homeward  after  a  debauch,  and 
ready  at  any  time  to  lie  down  in  the  dirt,  to  save  the  trouble 
of  further  picking  his  way.  More  difficult  to  distinguish 
from  the  latter  are  some  forms  of  apoplexy  or  of  cerebellar 
disease,  of  the  diagnosis  of  which,  however,  it  is  impossible  to 
treat  in  this  chapter.  The  wrist-drop  of  lead  paralysis,  the 
irregular  manipulations  of  writer's  cramp  and  other  periph- 
eral nervous  disorders  of  the  fingers,  must  also  be  omitted 
here,  though  essentially  of  the  nature  of  really  ])hysiognoniic 
diagnosis.     The  peculiar  jerkings  and  general   **  insanity  of 
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tlie  niiisclea  "  wlikh  chftracterize  chorea  must  alao  be  dismiased 
witli  u  refcrifnce  tu  special  articlefi  and  treatisu! ;  ud  aleo  the 
whole  subject  of  Iremor,  paralysis  agitniiB,  and  spinal  scle- 
rosis.' 

Koverting  to  the  disorders  which  seem  to  have  more  relation 
to  the  mental  functions,  it  may  be  affirmed  with  trutli  that 
almost  everj'  disliiict  type  of  insane  aberratiou  lias  its  peculiar 
physiogDomy ;  from  the  extravagant  and  excited  gestures, 
shouts,  and  destructive  violence  of  the  maniac,  to  the  mutter- 
ing and  mouning  of  the  victim  of  pure  melancholia,  nursing 
his  secret  sorrow  alone;  or  the  mindless,  speechless,  slouching, 
purely  animal  characterislinof  the  extreme  demented  patient, 
pushed  about  almost  like  a  chattel  by  his  keeper,  without 
spontaneity,  and  only  capable  of  being  excited  into  a  tem- 
porary sense  of  apparent  enjoyment  by  the  sight  of  tbod,  or 
of  tobacco,  or  i»ernap8,  in  some  instances,  by  objects  of  sexual 
deaire.  Ami  within  these  divisions  He  almost  endless  varieties 
— e.g.,  the  hysterical  maniac,  incoherent,  extravagant  in  speech, 
laughing  niiil  weeping  b^  turns,  erotic  and  shameless  in  her 
Iwhavior  at  times,  and  with  lucid  intervals,  it  may  be,  of  long 
Hurntiun ;  the  harmless  and  good-liumored,  half-demented  crea- 
ture, pleasecl  with  every  slight  attention,  easily  amused,  and 
always  busy  with  some  mechanical  or  artiittic  occupation — 
knitting,  or  drawing,  or  writing  long  snatches  of  nonsense  in 
verse,  or  playing  the  fiddle  ;  the  suspicious  luononianiac,  who 
follows  you  with  his  eye  at  everv  turn,  grumbles  and  mutters 
audibly  his  suspicious,  and  wouUH  no  doubt  at  times  lay  violent 
hands  on  you  it'  permitted ;  the  egotist,  who  adopts  the  manner 
and  style  of  the  Fmpcror  of  India,  or  the  Queen  of  Sheba,  or 
of  more  sacred  characters  tlian  these,  or,  it  may  be,  of  the 
Creator  of  the  Universe  I  I'Jich  of  these  inaitnities  tends  to 
iiroduce,  as  it  were,  a  physiognomy  for  itself;  the  whole  phys- 
ical habit  becomes  so  moulded  upon  the  prevalent  dcKisioti, 
that  it  may  almost  bo  said  tjiat  a  glance  at  the  patient  and 
his  surroundings  gives  some  considerable  inaiglit  into  the 
special  character  of  his  mental  unai>undness.  i^till  more 
curious,  ItecauAe  more  inexplicable,  are  the  idiysiognomical 
individualities  that  lie  within  the  apparently  narrow  bounds 
of  idiocy  and  imbecility.  There  is  the  cnngenibil  idiot,  often 
dwarfi»ili  in  body  and  inlkntiie  in  cxprt^siou  and  habits, sexuall;r 
tindeve1<>|>ed,  with  a  A-shujHil  [Httute,  and  one  or  more  ap{ia- 
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rently  accidental  bodily  deformities,  living  the  life  almost  of 
an  infant:  the  cretin  oi  the  Alpine  valleys,  goitrous  and  other- 
wise physically  deformed ;  the  epileptic  idiot ;  the  hydrocephalic 
idiot;  the  microcephalic  idiot;  the  paralytic  idiot.  Of  all 
these,  and  of  other  varieties,  the  physical  and  |)hy8iognomic 
characters  have  been  admirably  described  by  Dr.  Ireland  in 
his  well-known  work  on  Idiocy.  (For  further  details,  see, 
also,  Chapter  VIII.  on  "  Insanity,"  in  this  manual.) 

As,  in  the  insane  and  the  imbecile,  physiognomic  diagnosis 
assumes  a  special  importance  from  their  inability,  in  many 
instances,  to  give  a  coherent  account  of  themselves,  so  it  may 
be  said  that  in  infancy  and  early  childhood  the  physiognomy  of 
disease  constitutes  by  far  the  most  important  aspect  of  diag- 
nosis considered  as  a  whole,  unless  in  the  case  of  positive 
physical  signs  directly  bearing  on  the  state  of  the  internal 
organs.  If  a  healthy  infant  of  from  four  to  six  months  is 
carefully  studied  from  the  medical  and  physiological  point  of 
view,  it  will  be  found,  of  course,  to  have  increased  consider- 
ably both  in  stature  and  weight  since  its  birth  ;*  but  in  ad- 
dition to  the  mere  growth  ana  increase  of  bulk,  a  skilled  eye 
and  touch  will  easily  determine  the  fact  that  the  muscular 
structures  of  the  limbs  have  acquired  much  greater  firmness, 
plumpness  of  outline,  and  with  these  more  apparent  spontaneity 
and  definiteness,  so  to  speak,  of  physiological  activity.  The 
cause  of  this  change  is  partly  the  constant  exercise  of  the 
muscles  themselves,  and  partly  the  rapid  development  of  the 
nervous  centres  presiding  over  the  muscular  movements.  As 
yet,  the  movements  are  mostly  automatic ;  there  are  few,  if 
any,  purpose-like  acts  of  prehension  with  the  hands,  for  instance, 
until  nearly  six  months  old,  although  an  object  conveyed  into 
the  grasp  is  held,  just  as  the  nipple  is  held  when  placed  be- 
tween the  lips.  There  is,  however,  a  constant  activity  of  the 
limbs,  both  upper  and  lower ;  and  a  gradual  education  of  all 
the  voluntary  muscles,  including  those  of  expression  and 
voice,  to  the  function  afterward  to  be  performed  under  the 
influence  of  the  intelligent  will.  •  The  child  is  obviously  a 
sentient  and  emotional  being,  and  one  of  the  half-conscious 
impulses  which  guide  its  movements  when  awake  is  the  posi- 
tive delight  which  it  experiences  in  giving  to  every  individual 
voluntary  muscle,  down  even  to  the  smallest  of  those  which 
move  the  toes  and  fingers,  a  fair  share  of  daily  and  hourly 
exercise.     Watch  an  infant,  four,  or  six,  or  eight  mouths  ola, 

1  S«e  T»blM  VI.  and  VII.  at  tlio  end  of  this  chapter. 
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crowing  with  the  mere  physical  enjoyment  of  per[)eiiial  mo- 
tion, kicking  its  arms  and  Ie^  about  us  it  is  removed  fr<jm  ite 
httth,  and  lies  naked  in  ilit  nurd's  arms,  and  you  will  be  com- 
pelled to  recognize  the  force  of  this  healthy,  but  apparently, 
us  yet,  unioteiligeDt  instinct.  It  is  the  same  instinct  as,  in  the 
more  developed  xystem  of  the  kitten  at  a  like  or  yet  earlier 
age,  leads  it  to  chase  its  own  tail,  and  to  do  a  thousand  pranks 
that  seem  aimless,  but  are  in  fact  surely  guided  toward  a  defi- 
nite cud  in  the  evolution  both  of  the  bodily  and  the  mental 
faculties,  viz..  the  instinct  of  ;*/uy,'  Next  to  the  vet  more 
absolutely  necessary,  and  therefore  earlier  dlsplnyed,  inetinct 
of  suction,  this  is  the  faculty  that,  more  and  earlier  than  any 
other,  rules  the  life  and  determines  the  phrsiognomr  of  the 
iofanL  We  have  seen,  in  the  graphic  words  ot  Sir  William 
Jenner,  how  tbu*  power  of  spontaneous  and  wholesome  bodily 
roovemettt  is  disturbed  in  the  rickety  cachexia.  It  might  be 
added  that  in  almost  every  serious  disease  of  carlv  infuicy 
and  childhood  it  is  [Hissible,  by  studying  carefully  the  relation 
of  the  spontaneous  movements  to  each  other,  and  to  the  atti- 
tude and  expnaision  of  the  child,  its  cries,  smiles,  inarticulate 
noises,  its  color,  state  of  general  nutrition,  behavior  in  sleep 
and  in  waking,  to  arrive  nt  a  reasonable  and  ofl^n  perfectly 
just  conclusion  as  to  the  general  nature  and  locality  of  the 
disease.  If  there  is  paralysis  in  any  limb;  if  the  spine  or  any 
indiridual  joint  is  weak  or  pained ;  if  the  breatliini;  is  ob- 
structed ;  if  the  abdomen  is  pained  and  tender,  or  distended  ; 
if  the  bony  skeleton  is  too  yielding,  anil  does  not  afford  th« 
requisite  support,  or  affords  it  only  with  pain ;  in  each  case 
there  is  a  typical  departure  from  the  normal  attitudes  and 
modes  of  activity,  as  displayed  in  the  waking  luomeniM;  or 
from  the  happy,  quiet,  sleeping  existence  of  the  healthy  infant. 
Of  course,  it  is  absolutely  necessary  that  the  survey  should  be, 
as  far  as  possible,  complete  and  deliberate  ;  do  not,  thertdbre, 
oonfme  the  ol)s«frvatiou  to  the  face,  or  be  satisfied  with  feeling 
tbo  pulse,  and  looking  at  a  bundle  of  clothes.  Note  the  color 
of  the  checki^,  the  heat  of  the  skin  all  over  the  body,  the  pre»- 
eaiM  (especially  in  slecpj  of  twitchiugs,  startings,  sudden 
catchinga  of  the  breath,  or  breathing  with  effort  and  with  im- 
perfect expansion  of  the  chest;  observe  the  descent  of  the 
diaphragm,  the  elevation  of  the  ribs  on  both  side«,  the  state 
of  the  abdominal  wall  and  its  contents,  tlie  statu  of  the  fonta- 
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nelle,  the  size  of  the  head  as  compared  with  the  body,  and 
any  abnormal  flattening  of  the  vertex  or  projection  of  either 
irontal  region ;  the  fulness  of  the  veins  of  the  hea<l  and  neck, 
the  presence  or  absence  of  local  or  undue  perspirations ;  ob- 
serve if  the  eyes  are  completely  closed,  as  in  healthy  sleep,  or 
half  closed,  as  in  some  febrile  and  cerebral  diseases ;  if  the 
child  buries  its  head  in  the  pillow,  or  has  the  hair  worn  away, 
as  it  were,  on  some  parts  of  the  head,  or  has  the  neck  twisted 
backward,  and  stiff;  or,  at  a  more  advanced  age,  if  he  grinds 
the  teeth,  or  picks  the  nose  habitually ;  if  the  nostrils  are 
dilated  in  inspiration,  and  if  there  is  any  noise  in  the  larynx, 
or  in  the  chest ;  if  the  surface  shows  any  eruptions,  the  mouth 
and  anus  any  mucous  patches  or  condylomata,  or  other  evi- 
dence of  syphilitic  disease;  if  the  muscles  are  flabby,  or  well 
nourished;  if  the  abdomen  is  retracted,  or  tumid  and  resistant, 
or  soft,  natural,  and  easily  manipulated.  All  or  most  of  these 
observations  can  be  made  even  in  a  sleeping  child  without 
disturbing  it  too  much ;  but,  of  course,  it  will  be  best  to  take 
them  in  the  order  most  convenient  for  this  end.  The  pulse 
and  respiration  should  also  be  numbered,  if  possible,  during 
sleep.  Other  observations,  as  on  the  mouth,  gums,  teeth, 
tongue,  throat,  nostrils,  ears,  as  also  all  detailed  physical  ex- 
plorations, should  be  postponed  until  all  the  information  that 
can  be  procured  during  sleep  and  waking  from  these  physiog- 
nomic data  has  been  carefully  gathered  and  noted,  and  until 
some  questions  as  to  previous  history  have  been  put. 

Most  of  the  inferences  to  be  drawn  from  the  preceding  ob- 
servations will  be  commented  on  in  other  parts  of  this  book. 
We  may  here,  therefore,  fitly  close  our  chapter  on  the  i)hysi- 
ognomy  of  disease. 
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TAIILK    I. — UKLATION  OF  HEKJHT   AND  WEIGHT  IN  HEALTHY 
MEN,  ACC()H1)IN(J  TO  VARIOUS  AUTHORITIES. 
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lliiti-lilniMurii  flKurt>ii  nro  fi>und  in  IiIm  ci«l(«brut(Ml  paper  on  "Respiration,**  in  the 
V nfii-o- ( 'Aimri/jnii  TritHmtriUm*^  vol.  xxlx.,  Ijondon,  184C;  and  in  his  article  ''Thorax,** 
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TABLE  II. — MEAN  HEIGHT  AND  WEIGHT,  FROM  10  TO  30 

TEARS. 

Public  school  boys,  naval  and  military  cadets,  medical  and  univenity 
students:  most  favored  classes  in  England.     (7709  observations.) 

ABSTRACT  FROM  R0BERT8'8  ANTHROPOMETRY. 


Ago  Ust  birthday. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2i>-30 


years 


Mt*n  height,  with-      Including  cUithM 
out  ■boei. 


53   i 

nches. 

67 

IM. 

Ibi 

54.50 

73 

5(J.50 

80 

58.50 

88 

61.00 

98 

63.50 

110 

66.50 

« 

126 

68.00 

140 

68.50 

146 

'    68.75 

148 

69.00 

g     M 

150 



152 

69  00 

^t 

154 

TABLE   III. — MEAN  HEIGHT  AND  WEIGHT  OF  10,904  GIUIJ4 
IN  THE  UNITED  8TATEH  OF  AMERICA. 

(Including  8681  American,  8623  Irish,  585  German,  and  1397  mixed 
English,  Irish,  and  American  parentage.)     Dr.  Bowditcb. 

ABSTRACT  FROM  ROBERTS'S  AMTIIROPOMETRT. 


5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Age  last  birthdaj. 


years. 


Ilolght  without 
■hoet. 


41.0  inchc.-'. 

43.5      ♦• 

45.5 

47.5 

49.5 

51.5 

53  5 

56.0 

58  0 

60.0 

610 

61.5 

62.0 

62.0 


t( 
(( 
<( 
(I 
It 
II 
(I 
II 
(( 
<( 

u 


Weight,  Including 
clothe*. 


40  lbs. 
44  •* 


48 
52 
5^J 
60 

m 

76 
88 
9fJ 
104 
110 
112 
114 


11 

K 
(< 
(( 
i( 
(( 
i( 
II 
«l 
(I 
II 
II 
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TAHLK   IV. — MEAN   IIKIOHT   AND  WEIGHT  OF   BOYS  AND   MEN 

BETWEEN  4  AND  50  YEARS. 

English  artisan  class.     (13,981  observations.) 

ABSTRACT  FROM  ROBERTS'S  ANTHROPOMETRY. 


Ago  last  birthday. 

Height  without 
dioefl. 

Weight,  including 
clothes 
=  7andl01bt. 

4    v-ears 

38.50  inches. 

44  \h%. 

0            " 

.      ,         41.00     *» 

50    " 

6         " 

.     .         43.00     " 

54    " 

7         " 

4').00     " 

67    *' 

8 

.      .         47.00    " 

69    " 

9 

.      1         49.00    " 

62    " 

10 

r»0.50     " 

66    " 

11         «« 

51  r»o    " 

70    »* 

12 

58.50     " 

74    ** 

18 

55.50     *' 

78    " 

14 

58  00    " 

84    ** 

15 

C0.60     " 

94    •« 

ir,        «« 

63.00     »« 

1G6    ♦» 

17 

04.50     " 

116    «* 

18 

r,5  50     *♦ 

122    " 

19 

m  00   " 

128    " 

1»0         " 

21 

22 

66.25     »* 

132    ** 

66.50     ♦* 

i'86*  " 

28-80  '♦ 

66.50     " 

138    " 

28-:.0  «' 

66.50     '* 

140    " 
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TABLE   V. —  HEIGHT  AND  WEIGHT  OF  BOYS  BETWEEN 

13  AND  20  YEARS. 

(3695  boys  in  telegraph  service  in  England.) 

ABSTRACT  FROM  BOBERTS'S  ANTHROPOMETRY. 

Average  weight  in  pounds,  without  coat,  hat,  and  shoes. 


Jigbt 

1 
1 

13 

IlM. 

14 

A.aK  AT  LAST  BiKTHDAT. 

19 
lb«. 

1 

ATerage 
,  ialU. 

i 

Height 

m 

15 
llM. 

llM. 

17 
lb0. 

18 

Ill9. 

^9 

in 
inches. 

llM. 

4  ft. 

3 

in. 

02 

«  •  • 

•  ■  • 

•  •  ■ 

•  •  « 

•  •  • 

••• 

62.0 

51 

4  " 

4 

73 

70 

•  •  • 

67 

•  •  • 

•  •  • 

•  •  • 

70.0 

52 

4  '« 

5 

1 

72 

69 

•  •  • 

•  mm 

■  «  ■ 

•  •  • 

... 

70.5 

53 

4  '* 

0 

74 

74 

74 

67 

•  •  • 

•  ■  • 

•  •  • 

72.2 

54 

4  »* 

I 

1     75 

76 

77 

76 

•  •  • 

76 

•  •  ■ 

76.0 

55 

4  " 

8 

K      1 

78 

80 

78 

87 

81 

•  •  » 

«  •  • 

80.8 

56 

4  '« 

9 

,     82 

83 

83 

86 

•  •  • 

•  •  ■ 

... 

'    83.5 

57 

4  '♦ 

10 

'     86 

86 

87 

88 

94 

«  «  • 

•  •  « 

88.2 

58 

4  " 

11 

'     87 

89 

91 

93 

93 

91 

•  •  ■ 

90.7 

59 

5  '• 

1 

W 

93 

92 

96 

101 

109 

•  •  • 

'    97  0 

60 

5  » 

1 

li      < 

i     96 

98 

99 

101 

106 

102 

119 

103.0 

61 

5  " 

2 

96 

101 

104 

106 

109 

111 

113 

105.7 

62 

5  '* 

3 

1  103 

108 

108 

110 

115 

117 

117 

111.1 

63 

5  " 

4 

t  <      ' 

,  111 

112 

115 

115 

116 

115 

'   120 

115.0 

64 

6  '* 

5 

•  •  • 

107 

117 

1  115 

120 

127 

.   121 

118.0 

65 

5  *' 

6 

1 

•  •  • 

119 

117 

122 

126 

126 

130 

1  123.3 

66 

6  " 

7 

1 

•  «  • 

■  123 

120 

125 

132 

129 

'  138 

128.0 

67 

>  " 

8 

1 

1 

1 

131 

1  126 

131 

142 

144 

•  134.8 

68 

6  " 

9 

" 

•  •  • 

,   129 

142 

1   132 

138 

144 

140 

l;i9.4 

69 

5  " 

10 

■  •  • 

•  •  • 

136 

1   144 

147 

101 

,   137 

143.0 

70 

5  •» 

11 

•  ■  • 

1 

1          •  •  • 

■  •  • 

i     **■ 

149 

129 

150 

142  6 

71 

ThiH  table  nhowi  not  only  the  average  weight  and  avomgc  height  uf  Ifoys,  but  also  the 
rariation  of  weight  in  t»oyg  of  the  same  height^  according  to  age.  For  example,  there  is 
a  steady  progression  with  age  at  the  height  of  5  feet  2  inches,  lioys  of  13  l)eing  only 
96  lbs.,  and  thoM  of  19  being  113  lbs.— «  range  of  8  or  9  lbs.  aliove  and  below  the  luean 
of  lft5.7. 
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TABLE  VI. — WEIGHT    ASD   LENGTH  OF    INFANTS  ACCX>BDTNa 
TO  THEIK  AGE  AND  THE  CHARAOTER  OF  THEIR  NOITRISH- 
HENT. 
[Ruuow :  from  Gerhardt'g  Haadbuch  der  KinderkrankheiUn,) 
Class  I.— Cbii.drbn  or  atrbaqb  aoi  and  dpwakd. 


=l["l 

■1 

"= 

=i 

3694  ,  5701 

707:* 

8401 

9930 

3r<2Q    5310 

0317 

7916 

urn 

Class  11  — Chil 


R  TDE  ATKRAGC 


Breiut  milk, with  cnw'Fj 

milk  and  lUrchy  food    2',l:;8    4148 
Ctivr'smilkanditarch}'!! 


6775 

fi4!IO 

7B:0 

40 

Ai 

15508 
1 

593-2 

ee2B 

u 

R5 

Gl'o4 

(1128 

J 

i 

e  v»riiillom  twj  elfarlj. 
ing  fl(Dm  vlll  Hm  m  » 
(n«rlr);  uhI  10  IIh.  = 


TAIILK    VII. —  tlKKitlT    AND    WEIGHT    OP    OLDER    CHILDREN 
AWOKDING  TO  AGE  AXD   ACCOKPING  TO  NOURISHMENT  IN 

INFANCY.     (Kiisaow.) 


Bimtt  milk.     . 
Artificial  food  . 
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dex, Kiilin's  edition,  vol.  xx.  p.  588.  For  a  more  brief  rdsiim^,  see 
Paulus  ^gineta,  translated  by  Adams,  vol.  i.  pp.  84-87. — Lavater, 
L'Art  de  Connaitre  les  Hommes  par  la  Physiononiie,  Paris,  1806-7. 
— Baumgaertner,  Physios^nomice  rathologica,  with  Atlas  in  folio, 
Stuttgart,  1839. — Sir  Charles  Bell,  £ssays  on  the  Anatomy  and 
Philosophy  of  Expression,  London,  1824;  sixth  edition,  1872. — Lay- 
cock,  lectures  in  Medical  Times  and  Gazette,  1862,  vol.  i. — Corfe, 
Medical  Times  and  Gazette,  1867,  vol.  i. — Southey,  in  his  lectures 
on  **  Individual  Hygiene,"  deals  with  the  temperaments  and  sub- 
jects allied  thereto.  Lancet,  1878,  vol.  i. — Wilks,  in  a  paper  on 
'*  Nature  of  Disease,''  has  an  interesting  section  on  temperaments, 
Guy's  Hospital  Reports  for  1869. — Duchenne,  M^canisme  de  la 
physionomie  hiimaine,  ou  analyse  ^lectro-physiologiqiie  de  I'expres- 
sion  des  passions — Atlas,  2e  ^ition,  Paris,  1876. — Bourneville  et 
Regnard,  Icnnographie  photof^raphique  de  la  Salpetri^re,  3  vols., 
Paris,  1876-81. — Fothereill,  Physiological  Factor  in  Disease,  Lon- 
don, 1883,  Chap.  2.— Jonathan  Hutchinson,  The  Pedigree  of  Dis- 
ease, London,  1884. — Charles  Darwin,  The  Expression  of  the 
Emotions  in  Man  and  Animals,  London,  1872;  and  The  Variation 
of  Plants  and  Animals  under  Domestication,  2  vols.,  London,  1868. 
Although  these  works  of  a  consummate  naturalist  are  not  specially 
occupied  with  disease  or  its  expression,  they  contain  a  mass  of  sug- 
gestive thought  bearing  on  the  subject. — Mahomed  and  Galton,  in 
Guy's  Hospital  Reports  for  1881,  began  an  attempt  to  represent 
the  physiognomy  of  disease  by  the  ingenious  method  of  <*  composite 
photographs ;  "  their  paper  deals  with  phthisis,  but  is  chiefly  inter- 
esting as  illustrating  the  method  pursued. — C.  Rriberts,  Manual  of 
Anthropometry,  London,  1878,  may  be  referred  to  for  details  of 
growth  and  weight. — Gerhardt's  Handbuch  der  Kinderkrank- 
heiten  (an  article  by  Vierordt),  Bd.  I.,  Tubingen,  1881,  gives  full 
details  of  the  growth  of  infants. — Statistics  Medical  and  Anthropo- 
logical of  the  rrovost  Marshal  General's  Bureau,  2  vols.,  Washing- 
ton, 1875. — Quetelet,  Anthropometric,  Bruxelles,  1871. 


CHAPTER   II. 

KXAMINATION  AND  REPOKTING  OF  MEDICAL  CASES. 

Case-taking. 

In  oxanniiin^j:  cnsos  hrouglit  under  Km  notice,  a  physician 
is  j^uidcd  by  tlie  circuni!«tanees  in  which  he  finds  the  patient, 
and  by  his  knowk'djxc  and  experience  of  the  condition  with 
which  he  has  to  <leal,  and  so,  while  one  case  is  approached  in 
one  way,  another  is  dealt  with  in  quite  a  different  manner. 
No  one  method  can  actually  be  ai)j)lied  to  all  cases;  indeed, 
no  one  method  could  possil)ly  1k'  the  best  if  used  indiscrimi- 
nately. When  a  patient  is  pisjang  for  breath  and  scarcely 
aide  to  s|K*ak,  we  must  reserve  our  questions  for  a  few  imiwr- 
tiint  points.  AVhen  a  patient  is  delirious,  muddle<1,  or  obvi- 
ously unrelinble,  it  is  vain  to  try  to  i)rocure  from  him  a 
connected  .-statement  of  his  history  and  his  sensations.  If 
actually  in.-ensible,  <ir  in  a  tit,  we  dare  not  <k'lay  our  examina- 
tion of  his  condition,  so  far  as  this  can  be  ascertained,  simply 
because  we  might  i)refer  to  await  the  arrival  of  information 
as  to  the  previ< )us  history  or  the  mode  of  attack  ;  such  delay 
(even  aj)art  from  all  i>ractical  ((uestions  of  treatment")  might 
tleprive  us  of  the  only  o|>portunity  of  ascertaining  the  nature 
of  the  ailment.  Kor  would  a  jdiysician  explore  the  family 
history  of  a  jierson  with  scabies  in  the  same  way  in  which  he 
would  investigate  this  part  <)f  a  phthisical  case;  his  questions 
directed  to  the  j)atient  with  scabies  on  this  matter  woukl 
j>n)bably  be  limited  to  a  few  jminte*!  in(|uiries  to  ascertain 
the  infectious  character  of  the  erujition,  from  its  ]>re8ence  in 
other  mend)ers  of  the  family. 

Usually  we  begin  by  in<|uiring,  nu^re  or  less  fully,  what  the 
patient  feels  to  be  wrong;  this  serves  to  direct  the  first  part 
of  our  j)hysical  cx])loration  of  the  organs,  and  the  mischief 
deteet(Ml  there  often  sends  us  back  to  in«juire  into  the  exact 
way  in  which  the  illness  In-gan,  into  the  prt»vious  health,  and 
the  family  history ;  certain  points  thus  ascertained  may  de- 
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mand  a  renewed  examination  of  the  organs,  or  the  exploration 
of  other  parts. 

In  urgent  cases  we  seize  upon  the  severest  symptoms,  the 
dyspnoea  or  pain,  for  example,  and  try  to  get  the  greatest 
information  attainable  at  the  least  cost  to  the  patient,  sparing 
him  as  much  as  possible  the  fatigue  of  questioning  or  of 
physical  examination,  according  as  the  one  or  the  other  causes 
the  greatest  annoyance  or  danger,  filling  up  the  gape  as  well 
as  possible  from  the  information  supplied  by  the  attendants. 

When  there  are  obvious  features  of  capital  importance, 
such  as  jaundice,  febrile  eruptions,  bronzing  of  the  skin,  pul- 
sating tumor  in  the  neck,  serious  hemorrhages,  profound  anae- 
mia, and  the  like,  we  often  begin  with  these  facts,  and  having 
ascertained  their  origin,  proceed  in  our  inquiries  to  the  other 
parts  of  the  case  and  its  earlier  history. 

When  the  illness  is  obscure,  a  more  systematic  examination 
of  all  the  organs  and  functions  of  the  body,  and  an  equally 
careful  inquiry  into  the  personal  and  family  history  of  the 
patient  may  be  required  to  unravel  the  difficulties. 

In  reporting  cases,  likewise,  very  different  methods  are  pur- 
sued by  the  same  physician,  according  to  the  varying  peculi- 
arities and  the  different  points  of  interest  and  importance  in 
each  case,  and  also  accordmg  to  the  special  object  he  has  in 
view  in  making  the  record,  whether  for  the  purpose  of  treat- 
ment, of  clinical  teaching,  or  scientific  research. 

The  student  in  the  medical  wards,  however,  is  not  placed 
in  exactly  the  same  position.  The  cases  assigned  to  him  for 
reporting  are  usually  selected  by  those  in   charge   of   the 

f>atieuts,  and  they  seldom  fail  to  warn  the  student  when  pro- 
onged  physical  examinations  would  be  dangerous,  or  wnen 
special  parts  of  the  investigation  must  be  omitted  or  passed 
over  slightly.  To  the  student,  therefore,  a  more  uniform  plan 
can  be  recommended,  and  it  is  the  more  useful  to  him,  as 
without  some  method  to  guide  him  he  is  apt  to  omit  noticing 
various  important  features  of  the  ailment.  This  may  arise 
from  forgetful ness,  or  from  there  being  so  many  points  which 
have  to  be  investigated ;  but  the  student  is  likewise  apt  to 
omit  important  parts  of  the  inquiry  from  supposing  that  the 
indications  of  disease  found  by  him  in  one  part  are  sufficient 
to  account  for  the  whole  illness ;  having  found,  for  example, 
the  presence  of  albumen  in  the  urine,  and  other  evidence  of 
renal  disease,  the  beginner  may  never  think  of  examining  the 
heart,  and  may  pass  over  a  distinct  loss  of  vision  without 

6* 
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remark,  supposing  it  to  be  due  to  a  mere  accidental  coinci- 
dence. 

It  is  in  the  examination  of  tlie  actual  state  of  the  patient 
(status  pra?scns)  that  the  student  chiefly  requires  the  assist- 
ance of  some  method  in  his  investigation  of  the  various 
symptoms  and  physical  signs.  Many  clinical  teachers  have 
forms  drawn  uj)  to  guide  their  students  in  the  reporting  of 
cases  in  their  wards.  As  furnishing  a  memorandum,  to  re- 
fresh the  memory,  such  forms  are  useful  for  beginners,  but 
the  slavish  ft)llowing  of  any  such  form  is  to  be  avoided. 

The  examination  of  patients  demands  a  review  of  the  man- 
ner in  which  the  various  functions  of  the  body  are  performed. 
It  is  usual  to  divide  the  manifestations  of  disorder  into  two 
classes— the  "subjective**  and  the  "objective."  The  "sub- 
jective "  comprises  those  of  which  the  patient  himself  is  con- 
scious and  for  a  knowledge  of  which  we  have  to  rely  on  his 
st^itoments.  The  "  objective  '*  includes  those  of  whose  exist- 
ence the  examiner  has  evidence  from  his  own  senses.  The 
subjective  manifestations  of  disease  are  those  S(>oken  of  by 
many  writers  as  "symptoms,"  the  objective  being  named 
"  signs,"  t)r  soinetimes  "  physical  signs."  Some  authorities, 
however,  do  not  draw  this  distinction  between  "  symptoms " 
ami  "signs;"  they  use  the  word  "symptom"  as  including 
both  forms  of  evidence,  and  so  they  divide  "symptoms,"  in 
their  diagnosis,  into  (</)  "subjective"  and  {b)  "objective." 
It  is  well  to  keep  clearly  in  view  the  distinction  implied  above, 
whichever  meaning  may  be  attached  to  the  word  "  symptom," 
the  more  restricted  meaning  oi'  which  seems  best  for  ordinary 
use.  This  distinction  is,  as  a  rule,  clear  and  definite  enough. 
A  pain  is  a  "  symptom  "  (subjective  i ;  a  bulging  in  the  chest, 
to  which  it  may  i)e  due,  is  a  "sign  "  (objective) :  giddiness  is 
a  "symptom"  (subjective);  the  staggering  resulting  fnmi  it 
is  a  "sign"  (objective).  Fre(]uently,  however,  we  find  that 
no  very  accurate  distinction  is  possible;  coughing  is  both  a 
subjective  and  objective  manifestation  of  disease,  and  so  is 
vomiting;  bad  forms  of  aneurismal  pulsation  may  constitute 
the  leading  complaint  of  the  patient,  and  maybe  |>erceived 
e<iually  by  liim  and  by  the  physi<*ian.  JJreathlessness  is  really 
a  sense  of  the  want  <»f  breatli  on  the  part  of  the  patient,  and 
so  is  purely  "subjective;"  but  in  its  extreme  forms  at  least  it 
is  so  obvious  to  anv  onlooker  that  it  mi;rht  be  classed  as 
"objective."  Technicallv  and  strictlv,  the  sense  of  breath- 
lessness  and  its  attendant  distress  are  "subjective  ; "  the  rapid 
breathing,  the  elfort  in  inspiration,  or  the  posture  assumed  by 
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the  patient  during  this  breathlessness,  may   be  classed  as 
"  objective." 

A  preliminary  division  which  is  found  convenient  is  to 
separate  the  "  external "  from  the  "  internal "  part  of  the 
examination,  and  it  is  safer  always  to  begin  with  the  external 
portion,  as  otherwise  it  is  apt  to  be  neglected.  It  can  usually 
be  dismissed  rapidly,  although  there  are  some  cases  where  this 
constitutes  the  main  part  of  the  examination. 

Under  the  external  portion  may  be  included  those  obvious 
features  which  go  to  form  the  **  physiognomy  of  disease,"  or 
refer  to  peculiarities  in  the  conformation  of  the  patient.  The 
temperature  of  the  body,  although  really  an  internal  phe- 
nomenon, is  usually  judged  of  by  the  feeling  of  the  skin,  or 
by  the  application  of  a  thermometer  to  the  axilla ;  it  is  thus 
included  under  this  department.  The  conformation,  weight, 
and  muscular  development,  the  apparent  age  as  compared 
with  the  real  age,  the  expression  and  complexion  of  the  face, 
the  presenceof  dropsy,  the  posture,  and  the  like,  come  in  here. 
An  examination  of  the  skin  for  eruptions,  discolorations,  scars, 
or  tumors  of  any  kind,  and  a  survey  of  the  limbs  and  joints, 
for  any  signs  of  disease,  likewise  lall  to  this  portion  of  the 
investigation.  Such  facts  as  glandular  enlargements  may  be 
stated  in  this  connection. 

The  intenicU  examination  deals  with  the  functions  of  the 
various  physiological  systems,  and  on  the  whole  the  best 
method  is  to  take  up  these  systems  one  by  one,  stating 
whether  they  seem  to  be  normal  or  in  what  points  they 
deviate  from  healthy  action. 

It  is  usually  well,  as  recommended  by  the  late  Professor 
Sanders,  to  combine  the  anatomical  with  the  physiological 
method,  and  to  deal  with  the  circulatory  and  respiratory 
systems  in  sequence,  as  they  both  have  their  great  central 
organs  in  the  chest :  and  in  the  same  way  to  keep  in  8C(|uence 
the  digestive  and  the  genito-urinary  systems  as  their  central 
organs  are  in  the  abdomen. 

We  begin  with  the  system  which  seems  from  the  history 
or  from  the  general  aspect  of  the  case  to  be  the  one  most 
essentially  affected,  and  we  also,  of  course,  consider  it  in  much 
fuller  detail.  Hospital  cases  are  usually  so  far  prepared  for 
the  student  by  the  previous  record  of  the  temperature  and 
the  preservation  of  the  urine  and  exi>ectoration  for  his  in- 
spection. 

"  If  we  find  orthopnoea,  general  anasarca,  and  distended 
jugular  veins,  wc  begin  with  the  circulatory  system. 
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"  If  we  find  purulent  expectoration,  emaciation,  and  dabbed 
finger-ends,  we  begin  with  the  respirator}*  system. 

''If  we  find  albuminous  urine  and  pale  pufiy  countenance, 
we  begin  with  the  urinary  system. 

"  If  we  find  jaundice  and  protuberant  abdomen,  we  begin 
with  the  digestive  system. 

'*  If  we  find  paralysis  or  convulsive  twitches,  we  begin  with 
the  nervous  system,  and  so  forth.*'     (Sir  William  Roberts.) 

These  anatomical  and  physiological  di\HLsions  could  never, 
however,  preserve  us  from  making  serious  omissions  in  our 
reports,  unless  each  detail  in  each  system  were  investigated 
with  an  absurd  and,  indee<l,  a  reprehensible  completeness. 
The  manifestations  of  disorder  in  the  various  systems  often 
appear  in  the  most  unexjK^cted  quarters.  These  points  can 
only  be  learned  by  a  varied  experience  of  morbid  conditions, 
such  as  the  Ix'jrinuer  cannot  be  ex|>ected  to  possess.  The  de- 
tailed description  of  the  symptoms  dealt  with  in  the  various 
chapters  of  this  book  are  intended  to  supply,  to  some  extent, 
from  the  experience  of  others,  the  want  thus  felt  by  a  beginner, 
so  that  when  he  comes  upon  any  of  these  symptoms  he  may 
know  how  to  pursue  the  investigation  in  its  various  ramifica- 
tions, and  to  estimate  to  some  extent  the  bearing  of  the  facts 
on  the  (liatrnosis. 

As  an  indication  of  the  points  lo  be  investigated  under  each 
lieadinjr,  and  the  order  in  which  the  incjuiry  may  be  taken  up, 
the  following  tabular  statement  is  apjx'nded.  It  is  slightly 
modified,  fur  the  ])resent  purp<»se,  from  the  form  used  by 
Professor  Ix^ech,  of  Owen's  College,  Manchester : 


NAM K— SEX — \(',E — ADDRESS — OCCIPATIOX — DATE  OF 
ADMISSION — niVSKIAN — KEl'OKTEU   OF   CASE. 


l*rfliin\7uiry  in^peciUoi  ami  inquiricH  tending  to  elicit  general  char- 
acter and  duration  of  symptoms :  definite  intjuiry  as  to  what  has 
brought  the  patient  to  seek  medical  assistance. 


l*KKviuus  History: 

1.  Social. 

2.  Previous  health. 

3.  Pie^ent  ill^e^s. 

4.  Faiujiv  historv. 


1*RESE>T  State: 

1.  External  surface. 

2.  Nervous  system. 

3.  Special  tJFf^ans. 

4.  Circulat<»rv  system. 
').  Kespiratorv  system. 
<i.  Digestive  system. 

7.  Geiiito-urinary  system, 
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Treatment. 
Proqbess  of  Case. 


Diagnosis. 
Prognosis. 

Preyious  History. 

1.  Social. — Particulars  concerning  residence,   coldness,  dampness, 

salubrilT — prevalence  of  special  diseases — changes  of  residence 
— residence  abroad. 

Occupation — peculiarities  of  occupation,  as  exposure  to  heat, 
cold,  lead,  noxious  gases,  dust,  etc. — changes  in  occupation — 
service  in  army. 

Food  and  clothing — excess  or  defect,  etc. — stimulants,  character 
and  amount— tobacco — drugs. 

General  or  special  habits  and  mode  of  life. 

If  married,  date  of  marriage — issue — stillborn  children — mis- 
carriages and  times  at  which  they  have  occurred. 

2.  Previous  health, — Nature  and  character  of  previous  illness  (ail- 

ments of  infancy  in  special  cases) — previous  admissions  into 
hospital — indications  of  gout,  rheumatism,  syphilis  (gonor- 
rhoea, sore  throat,  rashes,  symptoms  of  infantile  syphilis,  if 
necessary) — cough — hajmoplysis. 

Sexual  disorders— catamenia — leucorrhoea. 

Inquire  specially  for  hemorrhages  or  discharges,  if  there  be 
anaemia. 

Previous  general  nutrition  and  weight. 

8.  History  of  present  attack. — Mode  of  onset — antecedent  occur- 
rences— course  of  symptoms — treatment  before  admission. 

4.  Family  history. 

Father,        sisters,  "I    Ages,  health ;  or  age  at  time  of  death 

Mother,       brothers,      j        and  the  cause  of  death. 

In  special  cases,  grandparents  and  uncles  and  aunts. 

Diseases  in  other  relatives,  especially  consumption  and  scrofulous 
disease,  insanity,  rheumatism,  and  heart  disease,  gout,  cancer 
or  malignant  disease :  specify  whether  relative  affected  was  on 
side  of  father  or  mother. 

Present  State. 

1.  External  surface. — Posture^temperature — general  appearance — 
form  of  head — face,  color  and  expression  of — worn,  languid, 
sallow,  excited,  stupid,  livid  in  any  part,  flushed,  anaemic — 
wrinkles — nostrils — lips — arcus  senilis — conjunctivse — pupils — 
eyelids — eyebal  Is — ears. 

Relation  of  appearance  to  age.  Nutrition — well  nourished,  stout, 
spare  or  emaciated,  weight,  height. 

Peculiarities  of  external  configuration,  tumors,  swellings,  deform- 
ities, form  of  joints. 

Skin— -oedema,  face,  body,  ankles,  etc.  Perspiration — face,  head, 
body— odor,  if  any — cutis  anserina  —  roughness — softness — 
cicatrices — rashes  (maculse,  stains,  erythema,  wheals,  papules, 
vesicles,  pustules,  scaliness,  tubercles),  ulcers^-discoloratiuns 
and  superficial  vessels. 


il.ri'n — Iki*'-!!* — Tit  ::*    '.z.  :*:£ — ^:.*»i.5rntfi»  i«e  ji^man  ftlon^ 

Pfc.rblvr.t      i    i:_-;lri ^it:-.     !•  if  J     iSlit    •.  iiT^iriTjes — bcsDJ 

^Vfci;   .f  '..  .;  -£  :.!.:.:■:. — ::  "-s«:  l'jj"  m-Ij** — i^iriuc*   Cif  isdiTidual 

cLfcrfc.:^*  :f  .•  Li«L?!.:.i  .r  fis- — rrftiftj.  S3r*rficaal  mad  deep 
— r\.j  It!.;  .:;-. 
A  :>rk : ; . -1.4  .  5* *.- ls* : i . i — k:. as: r.-e-i*  . r.  rtliiS j.ii  v:*  tojch,  tern- 
jTrriL*:-:.  kii  »- ri» — k:,fc\r^.k  —  iTjt*-n5*ibefia — larperml- 
^•*H.h  YtWuz-Z — '  ru.:  .-*•.:  :. — .-,  .iLfe-j — i^-ia*  <-f  c^iBOncUon 
— r;e-rklj\  &•  i  .iifr  i «»•.:.*.  X.-.r  rikc::  «*i  of  iMda — recur- 
rrr..T.  i-^Ti-ijiLLv,  :i.:r: :!-.::*■•  :-r,  t^i  nieibtr  ^i«r«d  br  more- 

AVsi.k  r.j — var".:-  5  :..*:':.  >i*.  fTAjirrrr-c.  e:c  DiSccltie*  and 
i:-  'ir*  ■- f  -jer.L.  s.;l »?'.*.  r:c.  Tn.i  ..».  J:  ;»«^*— <hmrmcler  of 
c'LhTijr*  Iij  ;  .r.-.i — ?:*■:  h.  ;  ^l:*  hft^.:ei — y^rf%ct  teinf«nture 
— ririr.t?-! — .  ny. — :rr.ir"r-! — i-',  .•fz.fryi — iir\>  -fiu  rouod  joiDU- 
d-f-  r:i/;i.'. J. rrv.  !.:■•.■  .f  Z-:  i. 


'i.  .V/y.-.a.'    .r?:  ... — E\e   a'i    v'>':  r:— ic-irr t*?*   of   siefat. 
\  :•]  'Ti.  dij-l .  j-"..t.  :.'=':i.i   ;  ::».  ::..>.■:•    »:  i  -asrJe^  i-f  li$;bu 
f j.H-..ir:i.  I-:.  ■'.   ;  '.i  -^  n.  k-'.  r- '  .!:-i:.rrf — jr-^u'.ifcriiie*  of  o 
:iv»'.  J:*!' ■!  n:":  >::    •:  n-OJ-  *vni!i-,  if  x  r».>-n: — minute 


^f   siefat.   field  of 

U  colored 

conjuDc- 

i.rtti  -I:  "f  ii.-vr- :;...-:-    f-ytVi'.'i— :.Y?:ai::i.u» — iphthftlmoscopic 

fXJtTiiin:iti"ii. 
Kur  Hr.ii  Leariiii: — ^d •.•:tf :.€•**,  u:.d  ;e  ;iou:rr.e>s  i-f  l.emring — tinnitus. 
Oiriiiilifn  «'f  ii.-:it.i-.  .ii'L-huri:-:;?  fr.'iij  i: — meml-mnm  tympani — 

The  n-iS*:  «iil  ^ii;- II— apj.rcci^ii  -n  *.f  ■•d  >ri.  ^f  irritants — perver- 
hii»n  <.»f  niioli— dr\  ne-«  vf  n'.»-irii*,  di*Lhari:e*.  fet«.»r — examina- 
ti«>ri  of  TiH-al  caviii»->. 

Xa>ie — aculei. «•'•..  hiur.ii.viH.  «"T  hbo'iti'-n  of  taile  as  tested  with 
bi Iters,  ^ulirle^,  etc. 

4.  Circulo(',ry  j»va^//i.— l'alpituti'.«n  —  cariiiac  pnin,  dy?pncea  or 
anguish — puWe.  iVe^iuency,  irretru'arity.  or  intennittenoe,  lar^ge 
(ir  Miiall,  bard  or  i-oft'  aT;d  c.«m|ires>iMe— ephygmographic 
trai'inir. 
In«|»ection  —  Cardiac  r<*j:i<»n,  ireiicral  a|if»eanince  —  locality, 
i>ln*ni:th.  and  area  of  iTiipul^o. 

Km<iI  of  in'ik — vormufc  fulne*<  and  puUation,  arterial  pulsation. 
fi«'rn'rHl  s  irfa<  e     Make  ^lM•^•ial  inve?.tigati«»ns  as  to  any  pocu- 
liarilv  not<'d  on  external  examination,  such  a»  lividity — pul- 
i^ation,  enlargement  of  vein*,  etc. 
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Percussion.  Map  out  cardiac  dulness — percuss  over  and  outside 
sternum. 

Palpation.    Feel  for  apex  beat,  thrill  at  apex  and  base. 

Auscultation — listen  with  stethoscope,  between  third  cartilages, 
at  apex,  over  ensiform  cartilage,  at  aortic  and  pulmonary  carti- 
lages, etc.  Note  character  of  sounds — accent — strength — re- 
duplication. Murmurs,  their  thy thm  and  conduction.  Exami- 
nation of  blood. 

6.  Respiratory  sysiem. — Number  of  respirations  and  their  character, 
easy,  labored — dyspnoea,  inspiratory,  expiratory — orthopncea — 
result  of  exertion.  Pain  in  chest — cough — character  of  sputa 
(microscopic  examination  if  necessary) — nasal  cavities — voice — 
examination  of  larynx — physical  examination  of  chest. 

Inspection — form,  depressions  or  bulgings,  local  or  general — con- 
dition of  spaces — movements,  character,  and  amount — note 
whether  breathing  is  abdominal  or  thoracic — condition  of  ex- 
trinsic muscles  of  respiration. 

Percussion  —  dulness  —  increased  resonance  —  tubular  note  — 
cracked-pot  sound,  etc. — describe  exact  locality  of  altered 
sounds.     Note  amount  of  resistance. 

Palpation — fremitus,  etc. 

Auscultation — changes  in  characler  of  inspiratory  and  expiratory 
sounds  or  their  rhythm.  New  sounds  —  rhonchi — friction 
sounds,  etc. — conduction  of  heart  sounds — vocal  resonance — 
bronchophony — legophony,  pectoriloquy — whispering  pectorilo- 
quy— splashing  sounds — metallic  tinkling. 

6.  Digestive  system. — Lips — teeth — ejums — mouth — tongue,  mode  of 

protrusion,  moist,  dry,  tremulous,  clean,  pale,  coaled,  raw, 
fissured,  tooth-marked — fauces  and  pharynx— deglutition — 
thirst — appetite — pain  or  discomfort  after  eating — acidity — 
flatulence — time  after  food  at  which  they  appear — hiccough — 
amount,  frequency,  and  characteristics  of  vomiting,  nature  of 
vomit  (microscopic  examination  if  necessary). 

Condition  of  abdominal  walls — results  of  percussion  and  palpa- 
tion— presence  of  fluid  or  of  solid  tumors,  or  of  ascites — 
nature  of  fluid,  if  removed — abdominal  pain  or  tenderness — 
colic — condition  of  rectum,  piles,  hemorrhage — frequency  of 
defecation,  difficulties — character  of  motions,  abnormal  constit- 
uents, worms,  blood,  pus,  etc. 

Size  of  liver  as  determined  by  percussion  and  palpation — measure- 
ment at  epigastrium  and  in  nipple  line — feel  of  surface,  hard, 
nodulated — tenderness — splenic  dulness,  enlargement,  if  any — 
condition  of  lumbar  regions.  Hypogastric  region — iliac  region 
— hernias. 

7.  OenitO'Urinary  system. — Frequency   of    micturition — difficulty, 

pain,  its  character  and  locality. 
Urine — quantity  in    24  hours  in  fluid-ounces ;    color,  reaction, 
specific  gravity,  clearness  or  turbidity,  presence  and  amount  of 
albumen  and  sugar — amount  of  chlorides — percentage  of  urea 
in  24  hours'  urine  in  special  cases. 
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Deposits — their  general  appearance.  Microscopic  examination — 
ascertain  presence  or  absence  of  epithelium,  pus,  blood,  casts  of 
the  uriniterous  tubes — their  character,  numoer,  and  variety — 
fatty  particles,  renal  cells,  amorphous  Hthates  or  phosphates, 
crystals  of  uric  acid,  oxalate  of  lime,  triple  phosphates,  etc. 

Male — scrotum — testes — gonorrhoea — stricture— syphilis. 

Female — menstruation,  when  established;  natural,  excessive  in 
quantity,  too  frequent,  accompanied  with  much  pain — leucor- 
rhoea — ascertain  if  there  be  any  enlargement  of  uterus  by  per- 
cussion and  palpation  externally.  An  examination  per 
vaginam,  with  speculum  and  with  uterine  sound,  may  be  neces- 
sary. Note  condition  of  breasts,  and  state  if  pregnancy  known 
to  exist. 

The  Personal  History. 

The  hUfory  of  the  illne^  under  observation  should,  as  a  rule 
be  taken  separately  from  the  record  of  the  general  previous 
health  of  the  patient.  We  begin  by  seeking  to  know  what 
symptom,  or  combination  of  symptoms,  or  what  circumstance 
has  brought  the  patient  into  the  hospital,  or  made  him  seek 
medical  advice.  The  points  regarded  by  the  person  himself 
as  important  are  thus  obtained,  and  should  always  be  recorded 
at  the  beginning  of  our  reports,  even  although  they  may  not 
seem  to  us  the  most  essiiutial  features  of  the  illness.  The 
sub.scquont  course  of  the  case  ha.s  often  much  light  thrown 
upon  it  by  this  record  of  these  indications,  for  the  patient  may 
feel  the  importance  of  certain  things  which  may  be  over- 
shadowed in  our  minds  bv  cunsi<lerations  based  on  our  theo- 
retical  views. 

Taking  these  leading  comj)laints  as  our  basis,  we  try  to  dis- 
cover the  date  atwiiicli  thoyap|)eared,  the  order  and  sequence 
of  the  symptoms,  and  the  relative  severity  of  the  different 
partes  of  the  illness  at  different  times,  and  particularly  the  date 
at  which  the  disease  laid  the  person  aside  from  work  and 
confined  him  to  the  house,  or  U)  his  bed,  as  the  case  may  be. 
Having  traced  the  date  and  origin  of  the  present  complaints, 
we  seek  to  ascertain  if  they  arose  in  the  midst  of  health,  or  if 
tiiey  sprang  out  of  some  ])revious  illness  or  general  derange- 
ment. If  it  apiK'ars  that  the  patient  regards  the  present 
ailment  as  definitely  originating  from  some  other  illness,  or  if 
from  the  known  facts  of  disease  this  relationship  seems  prob- 
able to  ourselves,  we  begin  our  history  of  the  present  illness 
with  an  account  of  the  earlier  one  out  of  which  it  has  seemed 
to  spring.  But  if  the  pr(»sent  illness  cannot  be  well  <lefined 
by  a  date  of  j>revious  health,  or  if  the  iiistory  is  entangled  in 
a  long  story  of  former  disease  or  general  delicacy,  it  usually 
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conduces  to  simplicity  to  begin  by  taking  the  history  of  the 
present  aggravation  of  the  condition  separately,  and  then  to 
include  the  former  part  of  the  illness  in  the  account  of  the 
previous  health  of  the  patient.  For  example,  if  we  find  that 
dyspnoea,  dropsy,  etc.,  constitute  the  chief  complaints  of  the 
patient,  if  these  have  existed  for  two  or  three  months,  and 
seem  to  date  from  a-  second  attack  of  rheumatic  fever,  six 
months  ago,  we  may  begin  with  this  second  attack  of  rheuma- 
tism ;  we  trace  the  sequence  of  events  from  it,  and  reserve  a 
detailed  account  of  the  first  rheumatic  attack,  and  any  former 
illness,  for  the  other  part  of  the  case  which  deals  with  the 
previous  history  of  the  patient.  But  if  we  find  a  serious 
haemoptysis,  or  a  violent  pain  in  the  chest,  or  severe  headache 
and  vomiting  to  form  the  obvious  and  urgent  complaint  of  a 
patient  on  admission,  we  deal  first  with  the  origin  and  course 
of  these,  even  although  it  may  be  certain  that  the  patient  has 
long  been  the  victim  of  chronic  lung  disease.  Having  traced 
the  history  of  these  urgent  features  of  his  complaint,  we  can 
go  back  and  try  to  uuravel  the  tangled  web  of  chronic  ill 
health  in  all  its  various  manifestations. 

In  the  case  of  children,  and  especially  of  young  children,  we 
may  often  save  time  by  ascertaining  from  the  mother  the  point 
in  the  child's  age  up  to  which  he  was  regarded  as  healthy. 
We  may  note  in  passing  whether  the  child  was  suckled,  or 
how  he  was  fed,  when  he  was  weaned,  when  dentition  began, 
and  when  he  was  able  to  walk.  From  this  period  of  health 
we  trace  all  the  illnesses  onward,  up  to  the  present,  even 
although  there  may  not  be  much  connection  between  them. 
If,  agam,  the  child  has  been  delicate  from  birth,  or  troubled 
with  many  recurring  illnesses  from  the  beginning,  it  is  equally  * 
important  to  procure  a  connected  history  of  all  these,  so  as  to 
judge  of  the  cnild*s  prospects  in  the  present  attack  of  whatever 
kind  this  may  be. 

In  procuring  the  history  of  an  illness  from  the  patients  or 
their  friends,  we  should  try  to  get  the  facts  as  known  or 
observed  by  themselves,  rather  than  mere  names  or  theoretical 
conceptions,  such  as  "inflammation,"  "bram  fever,'*  and  the 
like.  Calling  an  illness  "rheumatism,"  for  example,  may 
tend  to  mislead  us  in  the  history  of  cases  which  really  depend 
on  spinal  meningitis  or  locomotor  ataxy.  We  must  try  to 
learn  from  the  patient  or  his  friends,  in  such  a  case,  what 
evidence  there  was  of  the  so-called  rheumatic  attack,  whether 
it  confined  the  patient  to  bed,  whether  it  was  associated  with 
distinct  swelling  of  the  joints,  where  the  pain  was  localized, 

6 


r.2 


EXAMINATION    OF    MEDICAL    CAS 


whether  there  was  ieveriekse^  and  »o  fonh.  The  story  of 
any  au-called  intlaiuDmtioii  of  the  chest  or  lung  muHt  liketvuic 
be  recorded,  with  such  additional  inforumtion  as  can  be  ob- 
tained, and  iu  such  cafiee  the  duration  as  well  as  the  symptoms 
should  be  staled;  tliia  may  t^ud  to  cunfirtu  or  to  throw  doubt 
on  the  name  given.  Sonictiniea,  however,  when  the  name  of 
tlie  ilIsvBfie  IB  given  witli  some  precision,  and  etated  on  the 
authority  of  some  medical  nian,  or  in  connection  with  some 
boapitaJ,  we  may  accept  the  name  of  the  disease,  adding  in  our 
notes  the  authority  on  which  we  do  so. 

In  tbliuwiug  up  the  sequence  of  symptoms  we  also  aim  ut 
repreaentine  in  our  report  the  facts  of  the  illness  as  actuallv 
experienced  and  complained  of  by  the  patient,  apart  from  all 
theoretical  views;  some  patienU  are  very  fond  of  importing 
these  into  their  narrative.  The  reality  or  severity  of  c«rlaiu 
symptoms  may  often  i>e  usefully  indicated  by  stating  special 
tftcte;  for  esampic,  in  a  case  of  swelling  of  the  belly,  that  the 
skirts  bad  to  be  widened,  or  that  the  trowscra  could  not  be 
buttoned ;  or  in  a  case  of  weakness,  that  the  person  could  not 
walk  across  the  floor  without  assistance  ;  or  in  the  case  of  pain, 
that  the  ttalient  could  get  no  sleep,  or  that  he  screamed  out, 
or  t'aiutea  in  connection  with  it.  Details  like  these  guide  our 
e«timateof  the  value  of  the  history  as  derived  from  the  patient. 
We  must,  likewise,  make  use  of  our  own  knowledge  to  check 
the  patient's  history,  [)articularly  in  putting  special  tjuestions 
to  make  sure  of  the  real  facts  when  the  account  seems  im- 
probable or  iucrediblt;.  We  may  also,  after  ^tling  the  history 
frouk  the  patient,  tuquire  as  to  whether  certain  symptoms  were 
not  present,  as  he  may  have  foi^otten  them,  but  we  must,  if 
poesible,  avoid  putting  ideas  into  our  patients'  minds;  leading 
■luestions  must  be  sparingly  used,  or  at  least  reserved  for  the 
end  of  the  interrogation,  and  in  particular  to  bring  out  nega- 
tive ijoints  in  the  case  with  cJeamess  and  tirecision. 

Thf-  liidvrv  of  lilt  previous  healtli  should  be,  in  part,  of  a 
general  kind,  such  a»  patients  can  readily  supply ;  the  dates 
and  durations  of  previous  illnc»ses  should,  as  a  rule,  hi:  speci- 
fied, as  well  as  the  names  of  the  diseases ;  the  general  state  of 
the  slrcngth,  especially  as  regards  the  ability  to  work,  and  the 
date  of  any  deierioralion  in  this  r(«pect  must  likewise  be 
noted.  But  in  nddiiion  to  this  general  sketch  we  miist  ofiea 
put  special  ijuestioiia  us  to  aiwcial  jwinia,  whieJi  the  patient 
night  otherwise  uvfrlotik.  Tims,  in  cases  of  heart  duease,  we 
mlwa^fi  iuijuire  about  rheuuiattsTn ;  tlie  indi<:utiuns  of  this, 
eg{)etdally  lu  childhood,  am  often  ho  slight  that  they  might 
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easily  be  missed  without  some  special  inquiry.  In  eases  of 
spinal  paralysis,  aneurism,  and  some  other  affections,  we  must 
inquire  for  any  strain  or  injury,  and  we  note  its  date  and  the 
exact  manner  in  which  it  happened.  We  must  often,  indeed, 
go  back  upon  the  history  of  our  patients,  especially  as  regards 
this  earlier  portion  of  it,  after  the  examination  of  the  case  in 
various  ways  has  guided  us  so  far  to  the  diagnosis.  Some- 
times, moreover,  as  described  in  the  section  on  "  Family  His- 
tory" (see  p.  68),  we  must  search  about  in  our  questions  for 
diseases  allied  to  the  one  suspected  to  exist,  using  popular 
names  likely  to  be  known  by  the  patient  or  his  friends. 

The  inquiry  as  to  previous  venereal  diseases  is  often  impor- 
tant, but  must  be  approached  with  delicacy  particularly  in  the 
case  of  women,  and  especially  when  dealing  with  those  who 
are  young  and  apparently  respectable.  We  may  often  gain 
some  information  as  to  syphilis  in  an  indirect  way,  by  inquir- 
ing for  a  history  of  sore  throat,  skin  eruptions,  nodes,  noc- 
turnal pains,  and  falling  out  of  the  hair;  or,  in  the  case  of 
those  who  have  had  children,  whether  any  of  these  were  born 
dead,  whether  there  had  been  any  miscarriages,  whether  the 
children  bom  alive  had  eruptions  on  their  buttocks,  snuffles, 
or  the  like.  We  can  seldom  place  much  reliance  on  the  mere 
denial  of  syphilis,  and  it  should  be  remembered  that  men 
frequently  refuse  to  admit  having  had  syphilis,  although  they 
confess  readily  enough  to  having  had  gonorrhoea  frequently : 
it  is  apparently  the  question  of  constitutional  taint  and  not  of 
morality  which  determines  such  denials :  with  tact  in  ap- 
proaching the  subject  we  can  often  obtain  the  history  and 
date  of  infection.  The  history  of  gonorrhoea  is  important  in 
certain  arthritic  affections,  and  particularly  in  cases  of  uri- 
nary irritation,  as  when  stricture  follows  it,  the  bladder  and 
kidneys  are  often  involved.  Syphilis  has  to  be  considered  in 
the  history  of  a  multitude  of  d[iseases — skin  diseases,  nervous 
affections  of  various  kinds,  disease  of  the  liver,  amyloid  degen- 
eration of  the  liver  and  kidneys,  aneurism,  and  other  forms  of 
disease  of  the  bloodvessels,  laryngeal  ulceration,  etc. 

Social  History:  HahiU. — Certain  points  not  of  a  purely 
medical  character  are  usually  inquired  into,  in  addition  to 
the  bare  facts  as  to  age,  occupation,  residence,  marriage,  etc., 
which  are  taken  in  all  cases  for  the  routine  purposes  of  the 
hospital  records ;  special  points  must  often  be  searched  out. 

The  age  oflen  suggests  a  comparison  between  the  alleged 
and  the  apfmrent  age  of  the  patient. 

The  occupation  may  have  to  be  scrutinized  as  to  the  special 


tKculiarities  of  the  employment,  and  the  exprjsure  to  evil 
in flueucee  known  to  beaet  certmn  Iraile*;  former  occupndons 
sometimee  explaiu  cei-tiiin  ailmeBts,  aud  this  is  ini{K>rtaDt  in 
CotinectioD  with  thoBe  who  have  been  discharged  from  ihe 
army  and  are  now  engaged  In  other  pursuits. 

OocupHtions  whicb  are  Bpt  to  injure  the  tieallfa  or  t<>  furor  lliederel- 
opment  ordUeafe  can  only  be  rought,v  indimted  here,  Sotdiert  *nd 
utilora  tra  epeeially  liikble  to  nneuriem.  Hammermen  and  other* 
luing  their  arms  viotenlly,  are  frequentl;  Ihe  victinii  of  inrlic  valvu- 
lar ditease,  >pp>rontly  owing  lo  the  itrein  on  the  grcut  vewclt.  PuUi- 
cHns  Hud  iilhers  having  lodo  wilh  the  manufiicLiire  and  tale  of  alcohnl 
are  liable  todiicBse  of  the  llvsr,  kidneys,  and  nervout  fyileni:  thU 
arise*  partly  frnm  the  injurioui  influence  of  the  raport,  iiarticularly  in 
badlj  ventilated  places  where  they  may  work,  but  chiefly  from  ibe 
constant  exposure  to  temputions  la  exceu  which  many  cannot  resiit. 
Some  of  those  employed  as  commercial  traveller!  areexpdsed  toiimilar 
danisera.  Butchera  have  been  eupposed  ui  be  injuriausly  inSuenced 
bv  their  bu«lne«s,  and  have  been  regarded  aa  specially  liable  to  apu- 
plecUo  altHcha.  Cunl  minen  are  (ubjected  to  ihe  influences  of  cold 
and  damp  in  their  work,  which  often  imptiei  constrained  poeturee,  and 
«o  they  are  found  to  be  liable  lo  tciatica  and  other  more  dtitinct  form* 
of  rheumatic  dleeaae.  Agricultural  iMborer?,  flshermen,  and  olhen 
much  exposed  are  alto  liable  to  chronic  rheuniatism.  The  inhalation 
i>f  diiit  in  various  forma  often  givea  rite  t«  disease  of  the  lunga,  and 
this  >>  ipi^cially  ihe  cafe  when  Ihe  venlilalion  ia  bad.  On  ihia  account 
minors  suflnr  fTom  a  special  form  of  lung  disease  from  the  coiil  dust 
and  the  i>>nt  resulting  tmxn  blasting,  etc.  Knife-grinders,  stone- 
mnsunt,  and  potters  are  all  liable  to  )ieculiar  forms  of  pulmonary  con- 
«umi>lion.  Some  factory  workers  owe  their  liability  to  lung  diseMe 
partly  t»  dust  and  partly  to  conflneraent  in  eloee  rooms.  Those  whose 
work  i>  among  horses  and  cattle  may  more  readily  contract  glanders, 
hrcy,  and  other  animal  poisons;  iboyarealsomoreeiiposed  lo  anthrax 
(ir  malignant  pustule:  liiil  worknrs  in  hides,  horsehair,  eti!.,  are  also 
affected  at  times  by  this  formidable  disease.  The  influence  of  metallic 
poifioiis  is  shown  in  thote  who  work  with  mercury  in  ''Kilvuriiing" 
mirrors.  Those  who  make  white  lead  Rra  st<eciMtly  subject  lo  the  inju- 
rioui influence  of  ihit  metal;  but  painters,  elnH-workeri,  pollers,  and 
at  tiiiim  plumtiers,  dyers,  and  others  broucht  habitually  into  contact 
with  lead  arc  frequently  aOected.  It  slifuld  be  borne  in  luind,  ht>w- 
ever,  thai  lead  poitoning  is  often  due  to  conlnmination  of  ihe  water 
supply  and  other  arliclen  of  fiK>d  and  drink  quite  a|iBrt  ft-om  the  occn- 

Ction  of  lho!«  atTei'ted.  Sedentary  or  sludious  orcu[Wtlona  are  apt  U 
specially  injurious  t<>  odoleH-anls  of  bolh  sexes,  and  the  effect  is 
often  inlenaltiM  by  ihis  change  in  ihelr  ixeupaliim  oolncidmg  with  a 
obang*  of  residence  lo  a  largo  town  and  living  in  lodging*  for  the  lint 
time.  In  such  cases  the  appeiiie  and  digotlon  are  apt  to  fail,  and  any 
tendency  U-  Ion;;  disease  is  readily  develnpud.  Sedentary  occupation* 
In  older  people  favor  indiiceitioii,  liver  disorders,  piles,  nio.  Olrla 
aspnsed  lu  pnilnngad  standing,  as  in  terring  at  ceunten.  or  to  con* 
tiououH  eixrlion  with  their  feel  in  working  tewing  machines,  orten 
tuSer  in  Ibcir  general  heallb  and  In  their  pelvic  organs.    Firemen  un 
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board  of  steamen  are  apt  to  have  disorders  of  the  kidneys,  no  doubt 
from  the  profUse  sweating  to  which  they  are  exposed.  Bright's  disease 
seems  liable  to  occur  in  those  exposed  by  their  occupation  to  habitual 
cold  and  wet.  Mental  strain,  so  notable  in  some  forms  of  commercial 
activity,  is  likewise  supposed  to  lead  to  Bright's  disease ;  of  course, 
the  same  influence  at  business,  literary  work,  or  school  may  lead  to 
various  disorders  and  diseases  of  the  brain.  On  the  other  hand,  the 
want  of  due  work  and  occupation  for  body  and  mind  is  apt  to  favor 
hysteria,  hypochondriasis,  and  a  multitude  of  nervous  disorders. 

The  residence  may  raise  questions  as  to  the  healthiness  of 
the  locality,  its  freedom  from  certain  diseases  and  its  exposure 
to  others;  the  accommodation  in  the  particular  house  may 
also  have  to  be  investigated,  as  regards  its  cubic  space,  its 
water  supply,  drainage,  etc. ;  former  residences,  exposure  to 
malarious  influences,  to  tropical  climates,  etc.,  have  often  to 
be  inquired  for,  and  the  results  must  in  many  cases  be  recorded 
even  when  they  are  negative. 

The  kind  of  food  habitually  used  often  supplies  very  impor- 
tant light  as  to  certain  diseases;  the  use  of  tea  in  excess, 
especially  if  to  the  exclusion  of  milk,  vegetables,  potatoes,  etc., 
often  explains  scorbutic,  nervous,  and  dyspeptic  disorders. 
The  excessive  use  of  tobacco  is  suggested  in  cases  of  cardiac 
palpitation  or  pseudo-angina  pectoris,  dyspepsia,  dimness  of 
vision,  quasi-paralytic  disorders,  and  other  forms  of  nervous 
disturbance.  The  use  of  alcoholic  stimulants  must  be  inquired 
into  in  cases  of  liver  disease,  and  so-called  "  bilious  attacks," 
renal  affections,  dyspeptic  complaints,  convulsive  attacks,  par- 
ticularly when  affecting  male  adults,  and  in  all  diseases  char- 
acterized by  delirium,  with  or  without  much  fever ;  the  history 
of  any  previous  intemperance  often  explains  the  high  delirium 
present  in  acute  illnesses,  and  has  great  importance  in  the 
prognosis  and  the  treatment.  The  form  of  alcohol  used, 
whether  wine,  beer,  or  spirits,  is  sometimes  a  matter  of  impor- 
tance ;  even  the  exact  variety  of  spirit  used  is  sometimes  a 
point  of  interest ;  the  use  of  undiluted  spirits  on  an  empty 
stomach  seems  to  be  very  specially  injurious ;  we  must  like- 
wise ascertain  whether  a  somewhat  excessive  use  of  alcohol 
was  of  daily  occurrence,  or  whether  the  excess  was  only  during 
an  occasional  outbreak  in  the  course  of  weeks  or  months. 

The  regular  use  of  other  stimulants  or  sedatives,  especially 
opium,  chloral,  ether,  and  chloroform,  must  sometimes  be  in- 
quired into. 

The  fact  of  marriage,  its  date,  and  the  number  of  children 
bom  alive  and  dead  must  also  be  recorded,  particularly  in  the 
case  of  women,  and  in  their  case  the  number  and  date  of  mis- 
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citm'agesor  abortiooB  ehould  also  be  noted  in  BOme  part  of  the 
report. 

Die  practice  of  maaturbation  is  to  be  iuquired  for  with 
grc«t  cHiilion,  as  we  must  avoid  auggeating  the  idea  of  evil  to 
those  whose  minds  are  free  from  any  such  oolions;  but  in 
certain  cases  of  epileptic  soiEures,  in  certain  forms  of  cardiac 
palpitation  in  boys,  and  in  some  cases  of  nervous  proetratioD 
and  spermatorrhoea  the  queslious  must  he  put  with  eleamen 
in  the  intereet-of  the  patients,  for  their  warning,  quite  as 
much  as  for  the  benefit  of  the  diagnoaiB.  Excessive  venereal 
indulgence,  whether  within  the  marriage  etntc  or  not,  is  often 
responeible  for  nervous  disordere,  Bpinal  paralysis,  locomotor 
ataxy,  and  other  leas  definite  forms  of  diBoase.  These  effects 
are  more  common  in  the  male  than  iu  the  female. 


Family  Histoky. 

The  imi>ortance  of  iamily  historv  iu  throwing  light  on  the 
tendency  to  special  diseases  la  well  shown  in  life  inauranoe 
studitB.  This  inquiry  embraceB  a  note  of  the  age  of  the  pa- 
rents and  of  the  brothers  and  Bisters  of  the  palJeut,  and  of 
their  state  of  health,  if  alive ;  of  the  ages  at  which  any  such 
relatives  may  havo  died,  the  nature  of  the  illnesses  they  have 
had.  and  the  diseases  which  caused  their  death.  Inqiiiriee  as 
to  other  rclativ««  are  occasionally  im[M>rtant,  esijecially  when 
the  number  of  brotliers  and  sisters  is  small,  or  the  information 
regarding  them  oltscure;  the  grand pareJits,  and  the  uncles 
and  aunts  of  the  patient,  on  both  sidw,  are  the  most  important 
in  this  r<»pect.  In  going  beyond  Iheee  to  hnlf-brothers  or  sif- 
ters, to  iiepliewB  and  nieces,  to  cousins,  or  even  to  the  children 
of  till-  patient,  we  necessarily  iutri>duee  complications  from. 
Riarriuge ;  these,  however,  may  sometimes  be  allowed  for  in 
Mimuiing  u]>  the  inquir)-. 

Now  ull  this  iufomiation  can  seldom  be  obtained  with  any 
filling  of  ac(!urai;y,  und  in  hospiinl  practice  the  dfliciendee 
arr  mi  eiiorraoug  us  to  discourage  the  student,  and  jwrhape  to 
plvo  hiiu  an  erroneous  view  of  the  value  of  this  brancli  of  the 
in(iuirv.  \Vc  slioiild  begin  by  getting  tlie  bare  fecia  as  to  the 
»ix«  of  the  family,  the  nge»  of  those  living,  and  the  diseases 
and  Hg(«  of  thns«;  who  have  died.  In  wmic  cases,  where  we 
can  iui^rro;{ateth<' mot  hers  of  children,  viiihsus}>eitt«'ili>yphitl8 
for  csnmnle.  wc  should  also  try  lo  obtain  the  numlier  and 
ilntve  «f  tlic  miscarriages  and  Htillhirilia,  iisocnoiuing  whethor 
thtao  occurred  before  or  aflvr  the  birth  uf  tlie  child  under 
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consideration.     The  further  prosecution  of  the  inquiry  must 
turn  upon  the  facts  thus  elicited,  and  upon  the  other  facts 
discovered  in  the  investigation  of  the  illness.     Hence  we  often 
revert  to  the  family  history  at  the  end  of  the  inquiry,  to  bring 
out  information  on  special  points  as  to  the  health  or  history  of 
the  living  or  the  dead.     When  the  causes  of  death  alleged 
are  doubtful  or  unsatisfactory,  we  may  sometimes  judge  for 
ourselves  from  the  facts  of  the  illness  supplied  by  our  inform- 
ants.    In  particular,  we  must  receive  with  great  reserve  the 
deaths  set  down  to  "  teething,"  "  change  of  life,"  "  childbirth," 
"  cold,"  "  inflammation,"  etc.     Many  deaths  are  set  down  to 
childbirth  or  change  of  life,  although  really  due  to  phthisis. 
Consumption  often  leads  to  disorders  of  the  menstruation,  or 
its  suppression  at  an  early  age ;  and  childbirth  is  frequently 
followed  by  a  very  rapid  progress  of  the  same  disease  which 
may  not,  up  to  this  point,  have  been  clearly  recognized,  or  at 
least  admitted.     Regard  should  be  had  to  the  age  at  which 
such  a  death  occurred,  how  long  the  confinement  had  been 
survived,  how  long  the  weakness  had  lasted,  and  whether  it 
was  associated  with  cough,  spitting  of  blood,  or  other  suspicious 
symptoms.    In  these  doubtful  cases,  inquiry  as  to  the  collateral 
branches  of  the  family  is  important — e.  g,,  if  a  patient's  mother 
is  reported  to  have  died  from  a  cause  in  doubt  we  may  search 
with  advantage  into  the  histoir  of  the  maternal  uncles  and 
aunts.     "  Inflammation  of  the  lung"  and  "  pleurisy"  must  be 
scrutinized  in  the  same  way,  especially  if  other  deaths  occurred 
from  phthisis  or  pulmonary  aflections  in  the  same  family  ;  if 
either  pleurisy  or  pneumonia  proved  fatal  after  a  prolonged 
illness,  we  may  suspect  that  these  were  allied  to  phthisis,  or 
that  some  such  tendency  existed  in  the  constitution  of  the 
victim.     The  name  of  "  bronchitis"  also  covers  many  deaths 
from  phthisis :  the  age  of  the  subject,  the  duration  of  the  ill- 
ness, and  the  occurrence  of  lividity,  dropsy,  etc.,  may  some- 
times guide  us.     "  Worm  fever,"  *'  intermittent  fever,"  "  the 
dregs  of  the  measles,"  and  some  other  terms  of  this  kind  are 
often  merely  popular  names  for  tubercular  disease.     Sudden 
deaths  ascribed  to  apoplexy  are  to  be  investigated  as  to  whether 
the  death  was  almost  instantaneous  or  whether  the  illness 
lasted  at  least  some  hours;  in  the  former  case  cardiac  or 
aneurismal  disease  is  more  probable  than  apoplexy ;  apoplectic 
attacks  in  eiirlv  manhood,  with  one-sided  paralysis,  are  to  be 
suspected  as  due  to  syphilitic,  cardiac,  or  renal  disease.     In 
fact,  the  name  of  the  disease  must  be  regarded,  unless  sub- 
stantiated by  good  evidence,  as  of  only  little  account ;  all  the 
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kriow'lcnlge  we  (Mwseas  of  the  nature  of  dispuses  and  tlieir  rela- 
tive frequency  at  particular  ages,  niid  in  paniculnr  i'miiilrii«, 
muBt  Iw  brought  to  bear  on  the  scrutiny,  and  some  fiiniiliarity 
with  the  nam(«  of  disoasee  in  common  use  among  tlio  poor  is 
also  of  much  value  iu  hospititl  inquiries. 

In  inquiring  into  the  illneraes  which  the  members  of  a 
family  niav  have  had,  it  is  deairable  to  suggeet  various  dia- 
easee  allied  to  the  one  kuown  or  BUepected  to  exist  in  the 

riatient,  using  fur  this  purpose  various  names,  so  as  to  meet  the 
imited  knowledge  of  our  infDrmants,  and  also  to  refresh  their 
memories.  Thus  in  regard  to  scrofulous  diseases,  we  ask  for 
swollen  glands  or  "waxen  kernels,"  or  runnings  in  the  neck, 
disease  of  the  epine  and  other  bones,  bad  joints,  white  swell- 
ings or  "  iucomea,"  as  they  are  termed  in  Scotland,  fhronic 
nlcuratioTi  of  the  in[estin(^«,  and  chronic  peritonitis,  disease  of 
the  glands  of  the  bowels,  wat^'r  in  the  head,  consumption  of 
the  fuugs,  or  decline,  or  weakness  of  the  chest  with  spitting 
of  blood,  and  so  on;  wo  may  in  this  way  got  at  the  facts  when 
a  more  general  question  fails,  It  is  wise  also  in  most  cases  to 
avoid  diaagreeable  words,  such  as  scroftila,  in  the  first  instance 
at  least,  as  manv  |>eople  are  «>  annoved  at  the  suggestion  of 
such  affections  being  su]>pnsed  to  exist  in  their  family  that 
they  are  shy  of  giving  anv  detailed  information.  In  inquir- 
ing for  a  family  nistory  of  cancer  we  should  likewise  Iw  chary 
of  mentioning  this  dreaded  name,  at  least  if  our  patient's  dis- 
ease is  only  of  doubtful  malignancy,  trying  rather  to  get  our 
itiformante  to  volunteer  statements  on  the  subject,  ami  search- 
ing for  the  information  wanted  under  the  naroes  of  growths, 
tumors  in  the  breflst  or  elsewhere,  disease  of  the  liver,  slomach, 
or  womb,  with  westing,  jaundice,  dropsy,  flooding?,  etc. 

We  must  further  Iwar  in  mind,  in  these  inquiries,  the  varia- 
tions of  allied  <]iscases  which  appear  iu  different  meml>crs  of 
the  &mily,  and  in  different  genenilions;  bv  asking  for  such 
by  name  we  often  refresh  the  memory  of  our  informants. 
Huut  disease,  rheumatism,  chorea,  {MurinF<ii>,  and  some  other 
cutaneous  affections,  pcrhaiw  also  reuai  concretions,  and  em- 
phrsomatous  bronchitis,  a|i|)ear  to  replai*  eai-h  other  in 
diffi'reut  mcmljers  of  the  same  family.  Thus,  a  |>aticQt  may 
be  said  to  have  inheritiMl  hciirt  disensi'  from  his  having  in- 
herited rhiumatism,  leading,  as  It  m  often  drien,  to  nn  affection 
of  the  heart:  but  another  meiuiier  of  the  anmc  family  may 
have  had  heart  disease  transmitled  to  bim  without  any  overt 
rheumatism  in  hbi  own  historr.  The  neurotic  croup  tncliidce 
the  various  foruis  of  ntumlgta,  hypochondriasis,  hysteria,  in- 


FAMILY    HISTORY.  69 

sanity,  epilepsy,  and  chorea;  apoplexy  and  hemiplegia  are 
included  by  some  (perphaps  doubtfully)  in  this  group,  their 
hereditary  character  seems  rather  to  be  associated  with  vas- 
cular disorders.  Not  unfrequently  the  patient  seems  to  inherit 
an  unstable  nervous  system,  predisposing  to  all  sorts  of 
nervous  disturbance  rather  than  leading  to  any  one  form  of 
disease.  Certain  rare  forms  of  paralysis,  as  wasting  palsy 
and  pseudo-hypertrophic  muscular  paralysis,  tend  to  occur  in 
various  members  of  the  same  family.  Sometimes  a  disease 
occurs  in  various  members  of  a  family  without  any  inherit- 
ance being  traceable  (e.  ^.,  so-called  "  hereditary  ataxy  "  or 
"Friedreich's  disease")-  Gout,  disease  of  the  liver,  con- 
tracted kidney,  renal  calculus  or  gravel,  and  angina  pectoris 
form  another  allied  group.  These  have  also  some  affinity 
with  the  disorders  connected  with  arterial  degenerations,  and 
so  may  lead  to  aneurismal  disease  or  to  apoplectic  attacks. 
Certain  forms  of  glycosuria,  particularly  in  those  who  are 
somewhat  stout  ana  beyond  middle  life,  tend  to  occur  in 

Eatientsof  this  class.  Syphilis,  which  has,  of  course,  marked 
ereditary  characters,  assumes  such  a  multitude  of  forms  as  to 
preclude  enumeration,  but  the  tendency  is  for  such  syphilitic 
diseases  to  die  out  in  the  course  of  time  from  early  death  or 
sterility.  Abortions,  stillbirths,  early  deaths  in  infancy  asso- 
ciated with  cutaneous  eruptions  on  the  buttocks,  snuffles,  and 
wasting,  are  important  in  many  family  histories;  nervous 
deafness,  opacities  of  the  cornea,  notched  teeth,  epilepsy  and 
imbecility  are  occasional  manifestations  of  the  same  disorder 
in  those  children  in  the  family  who  survive  ;  in  adult  subjects 
who  have  acquired  syphilis  we  must  either  put  the  question  of 
infection  directly  or  investigate  their  symptoms  and  condition 
when  the  question  of  syphilis  is  important  in  the  family  his- 
tory we  are  studying.  The  group  of  scrofulous  and  tuber- 
cular diseases  has  been  already  referred  to.  Diabetes  has 
often  a  distinct  hereditary  origin,  and  at  times  it  is  also  mixed 
up  with  a  family  history  of  tubercular  tendencies. 

Although  family  history  is  chiefly  useful  in  determining 
the  tendency  to  certain  chronic  and  constitutional  affections, 
or  to  premature  decay  of  the  individual,  or  of  certain  of  his 
organs,  we  find,  likewise,  a  tendency  in  some  families  to  acute 
diseases — enteric  fever,  for  example,  and  even  to  certain  de- 
grees of  severity  or  to  special  complicjitions— as  intestinal 
hemorrhage — and  this  may  guide  us  at  times,  esi)ecially  in 
prognosis.  In  diphtheria  also  we  have  an  illustration  of  an 
acute  infectious  disease  affecting  special  families  in  various 
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branches  and  at  various  times  and  places  to  a  striking  extent 
Such  cases  are  very  instructive,  in  view  of  the  recent  doctrine 
of  phthisis  being  due  to  a  specific  organism — so  far  resem- 
bling the  organisms  of  the  infectious  fevers — and  in  view  of 
the  admittedly  hereditary  character  of  this  complaint. 

It  is  sometimes  quite  evident  from  which  of  the  parents  a 
patient  has  acquired  his  morbid  tendency,  and  in  some  insur- 
ance reports  information  is  sought  as  to  whether  the  proposer 
resembles  the  male  or  the  female  side  of  the  house  in  his  gen- 
eral conformation,  so  as  to  judge  of  his  predisposition  to 
diseases  which  mav  exist  on  the  one  side  and  not  on  the  other. 
No  doubt  there  is  some  guidance  to  be  obtained  here  when 
the  whole  facts  are  well  known  to  the  physician  himself,  but 
otherwise  he  cannot  place  much  relianc*e  on  mere  statements. 
Sometimes  two  j>erfeetly  distinct  forms  of  disease  are  found  in 
the  sjime  family,  the  father  contributing  one  tendency  and  the 
mother  the  other. 

TRANSMISSION   OF  TWO   FORMS  OF   DISEASE. 

Family  history  of  a  youne:  l»<ly,  cot.  tiwenty-flve  yean,  affected  with 
a  second  attack  of  acute  rheumatism,  complicated  with  pericarditis 
and  aortic  valvular  disease  ;  distortion  of  the  joints  supervened. 


Fathkr. 

Iliia   had    rheumatic  fever; 
his    brother    has    '*  rheu- 


Mother. 

Healthy  ;  but  two  of  her  sis- 
tors  and  one  of  her  brothers 


matio  gout."  i  died  of  consumption. 

Family. 

Eldest  bn>ther;  two  nttacki^  of  rheumatic  fever,  with  pericarditis 
both  timen;  died  (»f  affection  of  heart  and  lungs.  Another 
brother;  slight  rheumnti.-ni  in  knees,  but  no  heart  affection. 
Eldest  sister;  pains  in  knees  and  shoulders,  but  no  serious  ill- 
ness. 

Other  five  bnUhers  and  sisters ;  none  of  them  rheumatic,  but  some  of 
them  affei*t<Hl  or  threatened,  more  or  less  distinctly,  with  con- 
sun)})tion. 

The  heahhy  condition  of  one  parent  may  iiidee<l  tend  to 
neutralize  the  morbid  j)roclivitie8  ac<niire<i  from  the  other; 
and,  on  the  other  hand,  ifimlfar  morbid  tendencic^s  in  the 
families  of  l>oth  parents  se<»m  to  tell  with  8p<»cial  severity  on 
their  offsprin«r.  It  is  j)robably  in  this  way  that  the  injurious 
influences  of  consanguineous  marriages  come  out.  In  remote 
islands  with  but  few  families,  for  example,  reflated  inter- 
marriages seem  to  favor  iml)ecility  in  the  children ;  and  deaf- 
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mutism  has  at  times,  likewise,  appeared  to  be  due  to  similar 
causes.  In  other  eases,  however,  two  or  more  deaf-mutes  may 
be  born  into  a  family  without  any  such  cause  or  without  any 
hereditary  history  being  known. 

The  question  as  to  which  parent  is  the  more  potent  in 
transmitting  morbid  tendencies  cannot  as  yet  be  answered 
satisfactorily.  In  the  case  of  consumption  it  would  seem, 
from  insurance  statistics,  that  a  consumptive  mother  is  more 
likely  to  transmit  this  disease  than  a  consumptive  father ;  and 
when  we  have  the  history  of  a  consumptive  mother  and  of 
one  brother  or  sister  being  affected,  this  fact  is  usually  re- 
^rded  as  adding  greatly  to  the  risk.  Probably  in  other 
oiseases  the  transmission  by  the  mother  is  more  potent  also; 
and  in  the  case  of  the  ''  hemorrhagic  diathesis  "  the  disease  is 
almost  invariably  transmitted  through  the  female  line :  this  is 
all  the  more  curious  inasmuch  as  the  mothers,  and  indeed  all 
their  sex,  almost  invariably  escape.  This  disease  affords  an 
illustration  of  hereditary  transmission  without  either  of  the 
parents  being  affected ;  but  one  or  other  of  the  maternal 
uncles  may  be  "  bleeders,"  as  they  are  called — even,  however, 
when  they  marry  and  have  children  their  children  are  not 
affected. 

TRANSMISSION  TO  MALES  IN  FEMALE  LINE. 

Family  history,  showing  the  occurrence  of  the  hemorrhagic  diathe- 
sis in  three  successive  generations.  Transmission  in  the  female  line 
of  descent,  hut  only  males  affected. 

1st  Generation. 

A  maternal  granduncle  (the  hrother  of  maternal  grandmother)  was  a 
bleeder  ;  he  died  »t.  30 ;  was  married,  but  had  no  family. 

2d  Generation. 

A  tnat&mal  uncle  was  a  bleeder ;  he  died  act.  26 ;  he  had  one  male 

child,  but  he  was  not  affected. 

This  man  had  numerous  cousins,  and  two  out  of  his  three  maternal 
aimta  had  bleeders  in  their  families — three  in  all.  No  bleeders  in  the 
families  of  his  five  maternal  uncles. 

3d  Generation. 

The  patient,  a  boy,  a}t.  8,  and  his  brother,  who  died  aat.  5,  were  both 

bleeders.     Other  two  brothers  and  three  sisters  not  affected. 

Two  male  cousins  bleeders,  the  children  of  a  maternal  aunt;  one 

female  child  in  the  same  family  not  affected.     In  another  large  family 

of  cousins,  males  and  females,  by  another  maternal  aunt,  none  affected. 
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More  misleading  still  arc  the  facts  of  atavism ;  in  this  case 
the  whole  of  the  ge^eratitm  of  which  the  parents  are  members 
escajKJ,  but  iiKjuiry  into  the  history  of  the  grandparents  or  the 
grand  uncles  or  aunts  of  the  patient  may  reveal  a  strong  family 
predisposition  to  8j>ecial  diseases. 

ATAVISM — TRANSMISSION  OF  PHTHISICAL  DISEASE. 

Family  history,  showing  a  marked  tendency  to  consumptioD,  derived 
apparently  from  the  grandparents,  without  involving  the  intermediate 
generation. 

1st  Generation. 

.  Paternal  grandfather,  died  of  "  decline  in  bowels,"  fet.  62. 
Paternal  granduncle,  died  of  consumption,  set.  30. 
Paternal  granduncle,  died  of  consumption,  set.  60. 
Paternal  grandmother,  died  of  **  liver  complaint  and  decline.'* 

2d  Generation. 

Father,  always  healthy,  killed  by  accident,  set.  62. 
Paternal  uncle,  healthy,  killed  by  accident,  »t.  18. 
Patorniil  uncle,  living  and  well,  set.  66. 
Paternal  aunt,  died,  three  weeks  ill,  **8ore  leg,"  apt.  60. 
Mother,  no  consumption  traceable  in  her  family,  living  and  very 
healthy,  a3t.  72. 

3d  Generation. 

Patient  and  four  of  his  sisters  all  died  of  pulmonary  phthisis,  ages 
from  23  t<>  45  years.  A  brother  died  of  a  "  rack  or  strain,"  followed 
by  purging  and  v(»miting,  a't.  28. 

Six  other  brothers  and  sifters  living  and  well,  ages  from  27  to  62  years. 
Of  these  peveral  have  families  ;  one  c<»U8in  died  of  consumption, 
a't.  20,  in  one  family ;  in  another,  two  cousins  died  of  "  water  in  the 
head,"  and  one  died  of  "overgrowth  with  swelling  of  the  belly." 

A  |K)int  in  the  family  history  to  which  8])ecial  importance 
is  attached  hy  some  authorities  concerns  the  time  of  ap])ear- 
ancc  of  the  disease  in  the  parentis  as  compared  with  the  time 
of  the  birth  of  the  chihl.  In  the  case  of  syj)hilis  it  is  obvious 
that  if  the  chihl  were  born  Ini'fore  the  parent  contracted  the 
disease  there  couhl  Ik'  no  transmi.<sion.  It  seems  that  even  in 
the  ciise  of  gout,  and  some  other  hereditary  constitutional 
diseases,  the  children  l>orn  after  the  j>ronounccd  apj>earance 
of  the  disease  in  the  j)arent  are  more  j)rone  to  the  afTection 
than  those  born  before  that  jHTi(Kl. 

Even  after  alh)wing  for  all  these  stuirciv  of  difficulty  in 
interpreting  the  family  history,  we  must  rcmend)er  that  the 
membei's  of  the  familv  who  mi^ht  have  been  affected,  if  they 
had  lived,  may  have  \h}vi\  cut  off  by  accident,  or  by  what  we 
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might  call  accidental  diseases,  such  as  fevers  and  some  other 
acute  diseases;  or  we  may  encounter  the  diflSculty  of  the  dis- 
eases in  question  usually  appearing  at  ages  beyond  those  avail- 
able in  the  study  of  our  patient's  history.  A  large  family, 
with  all  the  living  members  grown  up  to  middle  or  advanced 
life,  should  show  pretty  clearly  the  tendency  of  their  family 
constitution,  but  even  then  cancer,  for  example,  is  so  notoriously 
disposed  to  appear  at  the  later  periods  of  life  that  it  may  still 
be  absent  from  the  family  history  at  the  time  we  are  in  search  of 
it.  A  child  may  die  of  cancer  supposed  to  be  quite  unknown  in 
the  family  till  perhaps  his  parent  dies  of  the  same  disease  many 
years  later.  This  defect  might  be  supposed  likely  to  be  supple- 
mented by  the  history  of  the  uncles  and  aunts,  or  of  the  grand- 
parents or  the  granduncles  and  aunts  of  our  patient ;  but  there 
is  first  of  all  the  enormous  difficulty  of  getting  information  so 
extensive  and  so  precise,  and  even  then,  unless  the  numbers  be 
large  in  such  families,  we  may  readily  miss  the  evidence  of  a 
family  taint.  In  tubercular  disease,  likewise,  esj)ecially  in 
children,  the  family  tendency  may  not  have  had  time  to 
manifest  itself  in  the  other  members  at  the  date  of  our  inquiry. 
The  number  and  ages  of  those  living  come  in  here  to  enable 
us  to  guess,  as  it  were,  at  the  probabilities  of  such  a  tendency 
having  had  time  and  opportunity  to  manifest  itself,  if  really 
present.  A  deceptive  appearance  of  soundness  in  the  family 
history  may  sometimes  arise  from  there  being  no  account  of 
deaths  or  illnesses  connected  with  the  suspected  disease,  when 
really  from  smallness  in  the  number  of  the  family,  or  from 
deaths  due  to  fevers  and  other  accidental  diseases,  no  oppor- 
tunity was  allowed  for  the  morbid  tendency  to  show  itself. 
Such  a  family  history,  although  not  "bad,"  is  not  "good;"  it 
is  defective  in  its  evidence.  In  a  larger  family,  again,  a  stray 
death  may  have  occurred  from  phthisis  or  rheumatism,  due, 
perhaps  to  exceptional  exposure  or  unfortunate  modes  of  life, 
although  no  great  tendency  to  such  disease  existed  in  the 
family.  We  must,  therefore,  consider  all  these  points  in  trying 
to  form  a  sound  judgment. 


CHAPTER    III. 

TEMPEKATUKE— PULSE— GENEKAL  SIGNS  OP 

PYREXIA. 

Temperature. 

An  increased  heat  of  the  body  is  oue  of  the  oldest  and  meet 
widely  recognized  signs  of  fever.  It  may  be  estimated  roughly 
by  applying  the  hand,  or  perhaps  the  back  of  the  hand,  to  the 
surface  of  the  patient's  body,  selecting  some  of  the  sheltered 
parts,  such  as  the  axilla,  the  groin,  and  especially  the  abdo- 
men. It  must  be  borne  in  mind  that  a  certain  coldness  of  the 
extremities  and  of  the  exposed  parts  often  coexists  with  a  great 
elevation  of  the  tcm})erature  in  the  interior  of  the  body,  and 
even  in  the  axilla  or  groin.  The  variable  temperature  of  the 
observer's  hand,  moreover,  must  be  remembered  as  a  fruitful 
source  of  fallacy,  so  that  when  we  aim  at  accuracy  in  deter- 
mining the  degree  of  pyrexia,  as  febrile  heat  is  often  called,  or 
at  certainty  in  j)r<)nouncing  its  absence,  we  must  have  recourse 
to  the  thermometer. 

Clinical  thermometers  siwulil  be  sensitive,  and  should  have 
the  bull)  of  such  a  size  and  shape  us  to  be  adapted  for  introduc- 
tion into  various  parts  of  the  body.  The  graduation  should 
bo  on  the  stom  itself.  Accuracy  in  the  instrument  is,  of  course, 
desirable  in  all  cases,  and  is  especially  important  if  any  startling 
(leviati(m  from  the  usual  range  of  tem|)erature  happens  to  be 
discovered.  (  ertiticatos  of  accuracy,  or  of  the  amount  of  error 
in  tlie  scale,  mav  be  t)l)tained  bv  sending;  the  instruments  to  be 
tested  at  Kew  Observatory.  It  is  important  to  have  the 
observations  made,  if  jXKSsible,  with  the  same  instrument,  in 
the  case  uf  a  given  patient ;  in  this  way,  although  there  may 
be  some  slight  error  in  the  instrument,  the  changes  in  the 
patient's  temjHTaturc,  noted  from  time  to  time,  are  really  but 
little  aifectcd  by  such  errors  ;  the  rarintioiiM  in  a  patient's  tem- 
jK'rature,  from  time  to  time,  arc  usually  more  imiK>rtant  in  the 
case  than  the  absolute  height  of  the  reading  within  half  a 
degn'O  on  cither  side.  If  the  self- registering  nuiximum  ther- 
mometer be  ustMl.care  must  be  taken  to  shake  down  the  index 
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below  the  probable  temperature  of  the  patient,  before  it  is 
applied ;  if  an  instrument  without  any  registering  index  be  used, 
care  must  be  taken  to  read  it  in  situ,  as,  of  course,  the  mercury 
falls  whenever  the  instrument  is  removed  from  the  body.  In 
applying  the  thermometer  to  the  axilla^  the  following  points 
must  be  attended  to :  if  there  be  much  sweat,  the  skin  should 
first  be  wiped  dry  ;  the  bulb  should  be  introduced  deeply  into 
the  axilla,  under  its  anterior  or  pectoral  fold,  with  the  point 
directed  slightly  upward,  and  the  arm  must  be  kept  close 
against  the  thorax ;  it  is  sometimes  a  good  plan  to  make  the 
patient  keep  the  arm  in  position  by  means  of  his  other  hand, 
or  by  lying  slightly  on  the  arm  during  the  ol)servation ;  strong 
muscular  effort  on  the  part  of  the  patient  in  holding  his  arm 
by  the  side  is  apt  to  cause  a  hollow  in  the  axilla,  and  so  to 
remove  the  soft  parts  from  the  bulb  of  the  thermometer.  We 
may,  indeed,  require  some  one  to  hold  the  instrument  in  posi- 
tion if  the  patient  has  not  strength  or  intelligence  enough  to 
keep  the  arm  closely  applied ;  care  must  be  taken  that  no 
folds  of  the  underclothing  interpose  between  the  bulb  and  the 
skin;  it  should  also  be  seen  that  the  instrument  does  not  slip 
down  or  project  behind  and  beyond  the  axilla.  The  thermometer 
must  be  left  in  position  till  the  mercury  maintains  the  same  level 
for  tvx)  or  three  minutes.  The  time  required  for  an  accurate 
measurement  of  the  temperature  in  the  axilla  depends  on  this 
cavity  requiring  to  be  kept  closed  long  enough  for  it  to  reach 
its  maximum  heat,  as  this  may  have  been  reduced  by  exposure 
to  the  air ;  it  is  clear^  therefore,  that  a  very  different  length  of 
time  may  be  required  in  different  observations ;  the  only  accu- 
rate method  is  to  see  that  the  maximum  is  really  attained,  as 
judged  by  the  stationary  position  of  the  mercury ;  a  stationary 
position  for  two  or  three  minutes  is  found  to  be  sufficiently 
accurate  for  ordinary  clinical  purposes.  The  routine  method 
of  keeping  a  thermometer  in  the  axilla  for  five  minutes  only, 
and  then  entering  the  reading,  cannot  be  too  strongly  con- 
demned as  often  extremely  fallacious ;  and  yet  this  method  of 
observation  is  sometimes  resorted  to  in  order  to  j)rove  the 
efficacy  of  antipyretic  treatment  by  iced  compresses  applied  to 
the  chest !  When  self-registering  instruments  are  to  oe  used 
by  unskilled  persons,  who  cannot  be  trusted  to  read  the  index, 
fifteen  minutes  maybe  named  as  a  proper  time  for  the  apj)lic4i- 
tion  of  the  instrument.  If  the  arm  be  ke[)t  closely  applied  to 
the  side  for  fifteen  or  twenty  minutes,  immediately  before  the 
thermometer  is  introduced  into  the  axilla,  the  necessary  time 
for  the  actual  observation  may  be  shortened.     Heating  the 
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bulb  iif  tin:  iiulruriiciit  befon^hauil,  lu  &  lennu-mxiK  iieitr  the 
bl(xxl-heat,  is  deglrnble  if  the  weather  be  cofd  or  the  bulb  be 
liirge,  bill  it  docs  not  materially  lesseo  the  time  re(]uired  tat 
the  ob9ervaliun,as  thisdepeodsou  the  state  of  the  axilla  niudt 
c  thai)  on  the  coldne^  of  the  instrument. 

If  the  mouih  be  used  for  testing  the  temuerature,  the  bulb 
should  be  placed  undor  the  tongue  aud  the  tips  Iccpt  shut,  th« 
breathing  beuig  performed  through  the  uostrils.  The  luuutli 
resembles  the  axilla  in  being  Bomelimca  oj>eu  to  the  air  aud 
sometimes  shut,  aud  similar  remarks  apjily  toil  asto  theaxiUk. 
The  moutb  miiy  oA.eu  be  used  with  adx-aiitage  for  tcstiog 
rapidly  the  temperature,  iu  an  appruxlmate  manner,  in  dis- 
pensary or  private  practice,  as  the  clothes  do  not  retiuire  to  be 
removed  for  the  purpose.  Care  must  lie  taken  that  nothing 
vory  cold  yaa  ice  i  had  recently  been  in  the  month  when  tlie 
temperature  ia  beuijg  tried  in  this  place;  very  hot  liqntda 
rcoentiy  taken  are  also  apt  to  afibct  the  readings  here, 

The  redum  givea  results  ntoro  accurately  and  rapidly  tbftD 
either  of  ihe  preceding,  and  it  is  sometimes  preferable,  e^wet- 
ally  in  the  case  of  clJldren,  where  axillary  mea§urement8  are 
often  irksome,  t«dious,  aud  unsatisfactury.  Tbe  bulb  is  oiled, 
and  introduced  two  inches  within  the  bowel,  and  held  steadily 
till  tlic  maximum  is  reached ;  tlus  always  occurs  in  two,  three, 
or  four  minutes,  because  we  have  not  to  contend  here  against 
the  cooling  influence  of  the  air,  as  in  the  case  of  tlie  axilla  aud 
mouth.  If  very  rouug,  the  child  may  be  placed  with  udvaut- 
R^  on  his  left  side,  in  the  nurse's  lap,  with  his  face  to  bf.r 
right  breast.  The  objections  to  the  rectum  (apart  from  the 
annoyance  and  exposure  involved)  are  the  possible  comprea- 
siou  of  the  bulb  by  the  muscles  of  the  bowel  which  may  force 
the  mercurr  mei'banically  up  tbe  stem  nf  the  instrument ;  the 
chance  of  the  bulb  being  inserted  int«  hard  feces  aud  so  pre- 
vented from  being  in  contact  with  the  liowel ;  and  the  posd- 
bility  of  its  being  aHectcd  by  the  descent  of  fluid  feces  from  • 


higher  and  warmer  level ; 


V  of  tlicsc  cuscts  the  tempera- 


tuns  of  the  rectum  itself,  which  u  what  we  desire,  may  roallv 
be  missed.  The  temperature  of  the  rectum  as  compared  wHn 
the  axilla  may  bo  quoted  roughly  at  threeKjuarierA  of  a  d^ree 
Fahr.,  or  nearly  one-half  degree  Centigrade  higher  than  that 
of  tbe  axilla. 

The  iwiyiKrt  yields  accurate  and  rapid  resulu  with  the  ther- 
mometer, but  ifl  only  seldom  to  be  recommended  fur  clinical 
obeervRiiuus ;  the  temperature  in  cases  of  labor,  uterine  dia- 
eases,  etc.,  may  sometimes  be  tikus  Icahnl  with  advantage. 
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The  uruie  sometimes  affords  rapid  and  usefiil  information, 
if  it  be  passed  directly  on  to  the  bulb  of  the  instrument;  or  it 
may  be  passed  into  a  vessel  slightly  heated,  and  the  tempera- 
ture immediately  taken  with  a  sensitive  registering  thermom- 
eter. 

The  time  of  the  day  at  which  the  temperature  is  taken  should 
be  noted,  or  at  least  clearly  understood.  The  human  temper- 
ature has  a  daily  range,  during  health,  of  nearly  two  or  three 
degrees  of  Fahrenheit's  scale  (say  a  degree  or  a  degree  and  a 
half  Centigrade),  taking  the  extremes  in  both  directions  reached 
during  the  24  hours,  and  putting  the  mean  at  98.6°  F.  or  37° 
C. :  the  range  is  more  ample  in  children  than  in  older  persons ; 
the  temperature  rises  in  the  early  morning  hours,  attains  a 
maximum  in  the  aflemoon,  and  falls  so  as  to  be  at  its  minimum 
an  hour  or  two  after  midnight.  In  fevers,  likewise,  there  is  a 
daily  range,  although  the  temperature  is  persistently  above 
the  normal :  the  minimum  occurs  usually  some  time  about  4 
A.M.;  the  daily  ascent  varies  somewhat,  beginning  usually 
earlier  in  the  day  in  severe  than  in  mild  cases,  but  as  a  rule  it 
is  distinctly  manifest  about  mid-day  or  toward  the  afternoon : 
the  maximum  may  be  expected  most  frequently  about  8  p.m., 
or  sometimes  an  hour  or  two  earlier.  In  hectic  fever,  and 
toward  the  convalescence  in  enteric  fever,  the  morning  tem- 
perature is  often  nearly  normal,  although  the  afternoon  and 
evening  readings  may  be  very  high.  (See  Figs.  3,  4,  and  5.) 
Sometimes,  however,  the  type  is  "  inverted,"  the  temperature 
being  low  at  the  hours  at  which  in  ordinary  cases  it  is  high, 
so  that  it  is  hich  in  the  morning  and  low  in  the  evening.  The 
importance  of  having  the  observations  made  at  the  same  hours, 
so  as  to  have  them  fairly  comj)arable  with  each  other,  becomes 
thus  very  apparent,  as  otherwise  we  might  mistake  the  diurnal 
variation  for  a  real  aggravation  or  diminution  of  the  fever. 
This  likewise  shows  the  danger  of  relying  on  one  observation 
(especially  in  the  morning  or  forenoon)  as  proving  the  absence 
of  pyrexia.  Frequently  repeated  observations  in  the  course 
of  the  day  reveal  some  curious  and  important  fact^  in  the 
history  of  the  temperature.  This  sometimes  dips  down  to  the 
normal,  or  even  below  the  normal,  for  a  few  hours  in  the  midst 
of  a  raging  fever,  or  shortly  before  the  crises  is  reached :  or 
equally  short  exacerbations  may  be  detected.  In  hospital 
practice  only  three,  or  four,  or  six  observations  in  the  day  are 
usually  taken,  even  in  febrile  cases,  so  as  to  avoid  fatiguing  or 
annoying  the  patients ;  and  in  private  practice,  unless  there 
are  skilled  nurses  or  intelligent  friends  to  be  entrusted  with 
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the  observiUious,  nuly  one  or  Iwo  rceonle  tain  utfually  he  a 
tiuned:  the  1k«1  houre  in  such  caeca  are  ubotit !)  or  10  a 
und  7  or  8  P.  M.  If  frequeut  observatiuns  are  to  be  lundc,  the 
best  hours  are  about  3,  6,  and  9  a.m.,  12  noon,  3,  ti,  9.  and  12 
p.  u. ;  and  ejiecial  readings  should  also  be  made  in  coiintwtiim 
with  rigors,  convulsions,  or  other  nuusual  occurren<.t«  and 
also  in  testing  the  effect  of  remedies,  or  of  any  ept-chil  anti- 
pyretic treatoieat. 

Ifortnai  and  abnormal  Icmperahircs  laay    be    classified 
follows : 


Cent.    =      '.15"  Fnlir,  »  Very  lo*  it  culltip»«  I 

8ubli>'riiiitl  tPLii))onilUM 
Normal  temperatu 


Below 

;8r.o 

Abuul 

ii<H 

Normals? 

f87+ 

\m 

About 

{11^ 

Abuut 

{\^i 

98.6 

.     5ia.6 

■■     lOOA  ■ 
■■     101.3 

102,2  ■'      >  Modernlely  febrile  b 

:     108.1  "     /     Murel. 

■     104,8    '■'      }  Highly  febrile  U 
Above         41       "         =     103  8     "         Hjper-pyrelic   lenpc 

Such  a  table  enables  as,  on  reading  the  tbermom 
ivHirDi  the  alisenoe,  the  ]irc8ence,  or  approxitnatd^  the  i. 
of  pyrexia  in  a  patiout  at  a^ven  time;  but  this  rwUya 
pli(>s  but  little  information.  The  temperature  may  be  noi 
and  yet  tho  |>aticnt  may  be  dying,  or  may  even  bo  in  I 
midst  of  a  dangerous  fever,  which  will  mMnlfeet  itself  in  the 
couree  of  an  hour  or  two  as  a  burning  heat.  Wc  uflcn,  how- 
ever, detect  by  the  thenunmeter  the  preaence  of  pvrexia  when 
wo  have  but  little  expectation  of  doing  so,  judging  from  the 
patient's  pulse, skill,  or  general  a>t|)eot;  or  when,  as  in  a  rigor, 
or  in  cholera,  and  some  other  conditions,  from  the  coldneas  of 
the  aurfiim-  and  extremities,  an  iuex]ierienced  j>erson  would 
think  a  febrile  beat  unposBible.  Very  high  or  very  low  tem- 
peratures may  ako,  as  a  rule,  be  regnnied  as  evideucing,  in 
themselves,  a  dangerous  condition.  Hyper-pyretic  tempera- 
tures occur  as  surioua  complications  in  acutt;  articular  rheuma- 
tism, cliorea,  enteric  fever,  and  some  othex  dWtiMas.  a^mcialed 
utiually  with  great  cerebral  disturbance.  Very  high  tem- 
peratures, lasting  but  a  short  time  just  before  death,  are  not 
uucommoD  in  various  diseaseti.  (Bee  Pig.  1.1  Very  low  tem- 
peratures, however,  arc  equally  or  even  more  common  just  at 
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the  end.  (Sec  Fig.  2.)  ColIaj)8e  lemperatures,  us  juil};ed  by 
the  boat  iu  ibe  axilla,  are  Bouieliinee  Jue  lo  a  surfaiw  deprc^- 
Mon ;  tbe  axilla  under  such  ciruiiuistauues  ilocs  uut  give  such 
a  cliiH?   appnixinialiim  a-   usiuil   U>  iht-   Iciiiperature  of  the 


I  blood:  in  such  conditions  if  we  viah  to  know  whether  the 
Uitemal  heat  is  really  towered  we  must  apply  the  thermoiu- 
i.-t«r  to  (be  rectum  or  vagina;  but  the  ioterua]  temperature 
L  luay  also  be  tiiuch  depressed  iu  eoUapae.  (!See  conipariBDU  of 
I  terminal  temiieraturee  in  Fig.  17.)  The  thermometer  tmly 
[  eupjiliee  intbrmatjon  as  tn  pyrexia  at  the  given  time ;  its  iudi- 
I  catioue.  tberetbre,  must  lie  interpreted  with  due  caution,  aud 
I  in  view  of  other  symptoms  aud  of  the  knuwu  facts  of  disease. 
I  The  periodicity  of  Uiv  tonperiilurc  t&  uiie  of  tlio  lunst  luter- 
I  eeting  and  important  poiuts  to  be  considered.  It  bus  already 
[  bvtui  potult^  out  iu  couDectiuu  with  Ibe  (imuof  day  fortukiu^ 
k  ubaervatiuiiB  that  even  in  health,  or  after  ouuvaleeceuce  is 
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eatablUhed,  eonstant  oscillalioDs  ore  going  on.  An  illui 
tion  of  thcae  small  variations  may  be  aecn  in  the  diagram 
ehnwing  the  relapses  in  enteric  fever ;  for  a  whole  month  the 
Lem|>eratiire  was  normal,  but  slight  variations,  seldom  exceed- 
ing one  degree  P.,  habitually  occurred.  f,Fi[;.  18,  tempera- 
ture during  September.) 

In  febrile  dii^ense^  also  the  riite  of  the  temperature  from 
morning  to  night  is  usually  well  marked — the  whole  range 
being,  of  course,  maintained  at  a  higher  level.  (Sec  the 
febrile  stage  in  enteric  fever,  Fig.  18  ;  relapsing  fever,  Fig.  9; 
pneumonia,  Fig.  14  ;  and  other  diagrams.) 

In  hectic  fever  we  have  not  uufte(|uently  the  morning  and 
even  the  forenoon  temperatures  nearly  normal,  while  at  night 


•.on,  and  tbm 


0Ub'  «  I,  luoklljr  iiL 


n  high  degree  of  fever  is  reached.  When  the  fever  falls,! 
docs  not  c<ini]iletclv  intermit  or  disappear  at  some  part  of  1 
day,  it  is  termeil  "  remittent ;  "  thi£  form  of  pyrexia  is  very 
common  in  phthisis  and  tul)erculnr  diseases ;  it  is  also  often 
found  in  some  stages  of  prolonged  suppuration.  The  remts- 
wons  of  hectic  fev<'r  nri-  w<?ll  fhowii  in  the  diagram,  the 
bigheet  of  the  tempTHturca    noted    in  the  evening  and  the 
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rih  llic  mimiing  having  beeu  si-lected  in  drawing  u|> 
:  chart  on  piigc  8U.     (See  Fig.  S ;  compare  also  the  daily 
scillations  at  the  termination  of  enteric  fever,  ae  ahown  in 
|PiE.  15.) 

When  (hia  diurnal  variation  in  hectic  fever  is  studied  more 

Ldosely.  the   temperature  is  found  to  rise  with   considerable 

regularity  at  certain  parts  of  the  day,  usually  about  midday 

or  in  the  early  hours  of  the  alternoon.    This  rise  is  often 

■very  sudden — au  elevation  of  three  or  four  degrees  F,  may 

!  attained  within  three  or  four  houre,  or  even  less,  ao  that 

)eralure  may  pass  troni  the  normal  level  to  a  high 

Jfcver  height  within  thai  time.     Thisi  daily  iwriodicity,  with  a 


ally  or  (|uutidiau  paroxysm,  is  well  shown  in  two  diagrams 

■^im  cuaea  of  phthisis,     la  the  one  (l^^ig.  4)  the  tenii>eraliire8 

^^  i:  those  of  a  child  taken  every  two  hours  in  the  rectum;  in 

■the  other  the  tempi^ratures  were  those  uf  an  adult  liikeu  every 

*our  hours  in  ihe  axilla.     (Fig.  5.) 

In  other  tiirms  of  luliereiilar  disease  the  type  of  hectic  fever 

niny  be  dcpartt-d  from,  and  in  acute  miliary  tuberculosis,  in 

wrtieiilar,  wc  not  unfVtM]uently  have  an  approach  to  the  type 

ire  or  Ic^  Kevcrc  continued  fever,  as  shown  in  the  chart 

Ihim  a  caae  of  tills  disease  in  a  child.     (Fig.  6.) 

'riif  daily  [laroxysiu  constitutes  the  ])ecuTiarity  and  supplies 
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the  nnmc  of  that  form  of  ague  or  intertnittenl  fever  teimed      ! 
ijuotidian.    The  regiilnritv  of  the  paroxysmi  as  to  tiine^  the     J 

the  intermiasiim,  ure  shown  in  the  acommnviiig  temiicr4^^H 
chart.     (Fig.                                            1     .     t         1  ^^H 

^ 
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The  periodicity  of  intermitt«nta  is  not,  however,  neceaaarily      ^^^| 
of  Clie  dailv  type.     One  day  may  be  omitted ;  or,  in  other      ^^^1 
Tords,  the  loteriuiasiou  may  last  a.  fall  day  :  in  this  way  the       ^^H 

1 

1 

1 

:vc,u,^ 

'* 

Li- 

IB 

PJI 

1 

,„[.T,3UN 

..«E 

■] 

V- 

,    .    .   A  ■ 

Ml 

.  r 

^r 

l\ 

1 

i^K^i 

i 

1 

IWtj  I«a>j«>.  1 

Utu-k  occurring 
Bound,  but  i>u 
ipplittd  to  this  f 
A  further  vur 
be  rev«r  ueeure 

ton"^i/appliid. 
This  r«Uirn  n 
mway,  eomrtitni. 
bnvv  a  wlioir  w 
0  well  that  if 
known,  we  coul 
train  of  syniplo 
pocnliarity  fun 

ftver,"  lia«  uppc 
ihe  form  of  an 
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on  nne  day  ie  followed  by  another,  not  on  the      ^^H 
ho  third  liay ;  hence  the  name  "  tertian  "  is     ^^^1 
.rw  of  ague.     (Sec  Fi^.  8.)                                  ^H 
alion  of  the  naruxy^m  iti  intermittenta  is  nbeu      ^^H 
not  on  the  third  but  on  the  fourth  day— there      ^^H 
f  ou  iutermissioii — m  that  the  name  "  quar-     ^^^H 

the  fever,  after  it  had  apparently  gono  ijuite      ^^^H 
a  uesumea  a  diflerent  periodicity.     Wu  niuy      ^^^| 
■ek  fr«e  from  fever,  and  the  patient  may  seem       ^^^H 
he  regularity  of  the  disease  were  not  so  well       ^^H 
1  acarct'ly  believe  in  the  return  of  the  whole      ^H 
m  on  the  thirteenth  or  fourteenth  day.    Tbia     ^^^| 
ishea   the    distinctive    name    of  "relaming    ^^^M 
remarkable     (ii»>4ise.    called    also     "famine    ^^M 
ared  in  this  country  on  several  oct^aaions  in    ^^^^| 
epidemic.     The  sudden  collapse  or  fall  of  the     ^^H 
c  almiwt  equally  suddou  rise  at  the  relapse,     ^^^H 
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itnd  the  week'it  iiitermi^ioii,  are  shonu  plainly  in  the  dingli 
(.Fig.  9.) 

The  perindicity  of  febrile  diseases  is  shown  in  the  dui 
of  the  pyrexial  i>eriod  ns  well  as  in  that  of  the  apyre 


tcrval.  The  pamxyam  in  a  simple  quotidian  intermittfuit  can 
only,  of  oouree,  last  a  part  of  a  day :  the  same  may  be  said  of 
Nmple  forms  of  tlic  tertian  and  other  varieties  also ;  but  in 
bad  forms  the  iutermiaaioDS  become  incomplete,  and  the 
pyrexia  aaoumes  ihe  remitting  type,  or  even  mei^es  into  a 
continued  fever. 

In  rela])siuj^  fever  the  duration  of  the  pyrexia  is  just  as 
definite  ns  that  uf  the  interval,  althouch  in  buth  a  little  varia- 
tion occurs.  The  firet  attack  usually lasU  five  to  seven  days, 
and  the  rclaiMte  three  or  four — the  interval  between  them 
varying  also  mim  about  six  to  eight  days. 

In  smallgMix  the  primary  fever  undcfKOCs  on  the  third  day 
»  luatfjrial  reduction,  or  it  may  be,  in  the  modified  variety,  a 
complete  ^iibeidcnec,  cninpidentty  with  the  ap[>earance  of  the 
eruption.  (Sw;  Fig.  10.)  In  lobar  pneumonia  the  pvTCxia 
tenuinatM  witli  as  much  abruptness  us  in  the  infectious  fevers ; 


the  t«ntli  or  twelfth  day. 
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a  of  typhua  fever,  which  may  be  etatul  as  about  tt  ftirt- 
wht,  with  a  mar^D  of  variation  of  a  day  or  two  on  either 
h.  In  llie  eaao  of  eiit*rii'  fuvt-r  tlie  pcriixl  of  pyrexia  ia 
!•  variable,  .-loiiie  cases  UTuiinatiny;  favimUy  in  leu 
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ur  twelve  days,  inoit  of  them  altaioing  the  usiiikl  jx-Tiwl  -if 
iiliotil  three  wetj^,  uml  mine  eren  gning  on,  vrithout  tut«rntis- 
siiin,  fur  five  ur  dix  weeks.  [Coin|iare  diimtion  of  attacks  in 
Fig.  18.)  Kveu  thU  fever,  however,  oaiiiint  gn  on  indetiniUily  ; 
n  ^ver  oimret'  in  this  iliBeneu  prolnngeil  lieynnil  livt:  or  eix 
weeks  cnii  UKUiilly  Ik'  found  U>  ilepeud  on  <?iiiup)i  cat  ions,  or 
l>erliaji«<  on  relapties.  Thesv  art!,  no  doubt,  eonielimee  difBcult 
to  detect  or  to  prove  iu  purtieular  caf«?a,  although  the  general 
atatement  given  above  mav  be  ac<:cnteil.  The  subject  of  re- 
crudescences and  relapses,  liowever,  alls  to  be  conaiilvred  id 
another  section  of  this  chapter. 

The  absence  oj  any  reeogniiabte  prriodiciiy  in  the  pyrexia  con- 
stitutes a  feature  of  pvixmic  fever  which  has  gome  value  in 
diagnosis.  In  this  diseofie  wc  may  have  paroxysme  occurring 
daily,  or  aumetimcs  twice  or  thrice  in  a  day.  These  frcqueotly 
coincide  with  the  occurrence  of  severe  rigors.  No  definiU! 
rehitionship  to  diiys  or  hours  can  be  made  out  iu  such  cases, 
tlie  tenj[ierature  running  up  and  down  in  the  most  ermlif 
manner,  and  we  are  somettnieii  a^orded,  ou  this  account, 
grounds  for  Bus[)ectiiig  the  presence  of  this  formidable  dis- 

Aiiothf.r  variety  of  the  alisence  of  periodicity  in  the  tem- 
perature (at  least  as  to  duration)  is  found  in  those  cases  where 
tlie  fever  course  appearts  to  l>e  going  on  indeliuil«ly  for  many 
weeks  or  luonllis.  In  whatever  way  such  cases  may  have 
b^uu,  we  must,  under  such  circumstances,  carefully  consider 
the  probability  of  having  to  do  with  some  form  of  tubercular 
disease,  or,  it  may  tie,  with  chrouic  suppuration. 

Thf  manner  nf  rue  in  the  Icjnperahire  and  the  duratiim  of 
the  jtyrexia,  with  r€»ard  to  the  dato  of-tlie  illnees,  arc  often 
most  valuable  for  'nagnosis.  Some  diseases  are  remarkable 
for  the  rapidity  with  which  tho  temperature  rises.  Most  of 
the  short  fevers  or  febriculK,  as  they  are  called,  begin  sud- 
denly, and  rapidlv  attain  ihcir  maximum.  Amongst  these 
are  the  surgical  fciiriculrE  (immediat«lv  after  ojjerations),  and 
the  feverish  attacks,  associat«<l  with  ooscure  and  often  tran- 
sient disturbaiR-t*  of  the  ^neral  health,  din.-  U>  disorders  of 
the  digestive  organs,  especially  in  chihlhuod.  The  following 
likewise  usually  ehow  a  ra|ii<l  dcvelopincut  of  pyrexia :  Sup|iu- 
ratiouR.  and  mtn^t  of  the  dist-ases  usliert'd  in  witli  severe  rigors, 
ague  iFig!i.  7  aiul  8),  tousillitj*,  acute  nephritis,  scarlatina, 
smalljHis  (Fig.  In  i,  |>ueumonia  (Fig.  13 1,  pleurisv,  perit^initis, 
Rumiiij^tii^  of  tlii'Ci^uvcxity,  rela|ising  fevcr(Fig.  HI,  erysipelas, 
pyemia,  parotitic    All  of  these  may  have  very  high  t«mpera- 


on  the  &ist  day  of  the  illnese.  OccttaioQally  in  Qialigiinnt 
es  of  smallpox  and  simrlet  fever  the  disease  proves  faUl  so 
ly  that  the  system  is  overwhelmixl  with  the  poison  aud 
lever  shows  any  febrile  heat.  Measles  sometimes  almost 
eachee  its  maximum  temperature  on  the  first  day  of  the  fever, 
iltliougb  a  marked  filll  nsually  intervenes  Ijetween  this  and 
"  e  maximum  temperature  reached  on  the  fourth  or  fifth  day 
ith  the  full  developmeat  of  the  msh  (Fig.  11).    A  great  and 
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Hvnn  tbp  fMirtli  dftf,  with  Uia  itppoiuiuiea  uf  nwh-     HiulmuiiL  nn  nnh  tiny,  wilh 
itlu^nu^l  lit  th«  n^h. 

Budden  elevation  of  the  temporatun^i  is  so  eomnion  in  the  dis- 
«RBW  Dsmed  above  that  they  should  always  be  thought  of  in 
doubtful  cases. 

Other  diseases  are  rather  characterized  by  a  more  grtuliial 
and  progressive  elevation  of  the  temperature-,  thisiseepeciiilly 
observed  in  enteric  fever  (Fig-  \2),  altliough  exceptional  cases 
of  tilts  disease  occur  in  which  the  pyrexia  attains  its  maximum 
tt  what  sotFius  to  be  the  very  lii.'ginning  of  the  illness.  But 
in  (.-nttiric  fever,  as  a  rule,  the  nianiier  of  riee  is  xuch  tiuii 
during  the  fintt  tlirue  or  four  days  every  day  marks  an  itd- 
Jianoti  on  the  previous  one,  the  morning  tcmiH.'mture  falling 
fisnn  tliR  lilevation  of  tlie  previous  night,  hut  Wing  in  excess 
of  that  of  the  jircvious  morning.  In  typhus  fever  the  a<l- 
w  of  the  tvmp>*Taturc  is  somewhat  more  sudden  than  in 
entiirie,  but  in  it.  lilctiwisc,  several  days  usually  elapse  lieforo 
the  nmximutn,  or  any  nrrg  high  pobii  is  ri'nfhed.  In  articular 
rhcumattSDi,  atlei'ting  several  Joints,  in  eutnrrhal  pueuiiioniu, 
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ill  uoiite  tiiborculosis,  niid  [ibthieical  nfiectioDt^,  the  asceol 
tlie  leiujterature  ia  usually  spread  uver  several  days. 


Tlio  duration  of  the  pyrexia  ofleD  assists  the  iHi^usis.  The 
eonijilete  ani]  continued  subsidence  of  the  temperature,  within 
a  week,  may  serve  to  exclude  typhus  and  «iteric  fevers;  ita 
prolongation  tor  twelve  or  fourteen  days,  without  any  febrile 
niflh  or  any  evidenee  of  local  inflammatoFy  miacliief,  may 
iMjnietimea  guide  us  to  the  diagnosis  of  enteric  fever  (see  Fig, 
18  for  first  fifteen  days);  or  its  persistence  may.  in  a  cheet 
cum  plaint,  lead  us  to  the  diagnosis  <'f  phthisis  'see  Fig.  3),  or 
ciiipyema.  The  duration  of  the  pyrexia  is  also  controlled  by 
ihepcriodicity  discusaed  iu  a  previous  section. 

The  decline  of  the  temperature,  bolk  as  regards  tin  dale  and 
manner,  is  of  the  utmost  importance  in  prognosis  and  sorae- 
timtw  in  diagnosis.  The  favorable  termination  of  u  febrile 
disease,  by  a  rapid  fall  of  the  temperature  to  the  normal  or 
subnormal  level,  constitutes  a  erinU.  This  fall  may  amount 
tw  thn»  or  four  degrees  or  more  in  twelve  to  thirty-six  houiv. 
This  method  of  termination  ia  common  in  pneumonia  (lobar), 
roUpniiig  H^vcr,  t}'phus,  smalljwx,  tonsillitis,  facial  erysiiwlas, 
and  f«brictilie  of  various  kinds.  Its  euddenuees  is  represented 
iu  the  diagrams  of  ague  (Pigs.  7  and  8);  of  pneumonia  (Figs. 
ISandld);  and  of  relapsing  fever  (Fig.  9).  In  smallpox  a 
critical  fall  of  the  temjiemture  occurs  with  the  apjicarancn  of 
the  rash  on  the  third  day  (sec  Fig.  10),  although  in  scvore 
casts  it  may  rise  again.  It  oc^nrs,  however,  in  a  modilii^d  and 
len  abrupt  manner  in  measles  and  sometimes  in  enteric  lever. 
(See  Figs,  U  and  10.)    The  suddenness  of  the  crit^is  varies 
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much  in  iliHereut  iliseases  and  even  in  differeut  cases ;  in  niHiiy 

caeca  of  typhus  &  gradual  diminution,  extending  over  three  or 
;  four  daja,  is  sometimes  so  distinct  ae  to  make  the  crisis  in  this 

disease  much  le»!  pronounced  than  Is  usually  tanght,  and  to 
r  assimilate  it  rather  to  a  lysis :  frequently,  however,  the  critical 

&11  of  the  temperature  is  very  mnrked. 

Ly»U  is  the  term  applied  to  a  more  gradual  diminution  of 

ihe  fever,  spread  over  several  days ;  this  may  UBually  he  ob- 
t  »erved  in  scarlatina  and  broncho-pneumonia,  occasionally  in 

pleurisy  and  pericarditis,  and  alsii  in  acute  rheumatiimi.     The 


«(siHUiig  ani  Rnu  LUyi. 

I  deferveeconce  in  the  two  forms  of  pneumonia  is  iisiiully  strongly 
I  eoutrastcd ;  in  lobar  or  eroupims  pneumonia  ne  have  a  sudden 
I  erisl»;  in  catarrhal  or  bri>nuh()-pneumouia  we  have  iiaiiully  ii 
rlysis.  (See  Figs.  13  and  14.)  Sometimes  the  lysis  assumes  a 
I' nmilljngcharacter,  the  mofuing  temperatures  fulling  gradually 
I  or  suddenly,  and  the  evening  temiwratures  preferring  for  some 
I  days  ncArly  their  former  elevation.  This  is  not  uncommon  in 
§«ntaic  fcvor.  (See  Fig.  IH;  ciimnare,  also,  the  gradual  de- 
it  of  the  tcm|)cn>ture  In  the  Ibnti  attacks  shown  in  the 
Oiagram  of  cntoric  fever.  Pig.  18.) 

Certain  JaUaeie»  had  lltt  ettimni'tan  of  the  value  of  a  fall  of 
anpemture.  It  is  very  often  found  that  a  high,  febrile  tem- 
mture  undergoes  a  gr^at  tliiniuutiou  on  tlie  <luy  after  ailmis- 
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sion  to  tlie  hospital ;  this  seems  often  to  bo  really  due  to  an 
unusual  elevation  on  the  Hay  of  admission,  arising  from  the 
disturbance  of  moving  the  patient,  etc.,  so  that  little  wei);ht 
is  attached  to  the  temperatures  of  the  first  day's  residence  io 


1 

■ 

;atal,  OccasionaJly  a  ii»inido-erUU,  as  it  ifl  called,  occun  a 
day  or  two  before  the  real  erisis.  the  leiuperature.  after  being 
low  for  a  few  buura.  nioimting  uj'  again  tu  it.i  fornuT  height ; 
tliis  p»eiidii-rriei*  affunls  no  guarantee  of  a  sulMe^jneut  genuine 
crbis.  (See  Fig.  13.)  Collnpee  teniperaturee  may  stimulate  a 
crisiB,  although  really  indicative  ot^  sorious  eoni pli cations,  aa 
ill  the  intestinal  hemorrhage  of  enteric  fever,  where  the  cause 
up  the  fall  may  not  always  at  first  be  quite  apparent,  (See 
Fig.  Iti.)  The  fatal  termination  of  some  cases  of  febrile  dis- 
ease is  oft«n  associated  with  a  marked  fall  in  the  temperature, 
and  occasionally  this  occurs  under  such  circiimalauces  as  to 
simulate  an  improvement.  (8ee  Fig.  17 ;  coniimre  also  Pigs. 
2  atid  (S.)  CoMarao  temperatures  may  occasionally  be  detected 
for  a  few  hours  in  the  midst  of  a  nwing  fever,  or  just  beibre 
the  terminal  exacerbation  of  a  febrile  disease,  whether  it  be 
favorable  or  fatal.  Sometimes  the  decline  of  t«m))eratnre  in 
a  tubercular  auhje<'i  in  coiineirted  with  the  supervention  of 
cerebral  complications.     (Kee  Fig.  20.  i 

fleeriuirjtn-nwii ;  relup/tnK ;   mm/iliealiuM,      A   renxn-nl  of  ti 
Umjwratitre,  after  a  more  or  less  coHiplcle  sulwidence,  may  ti 
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line,  OS  already  exploineil,  to  the  peculinr  iieriuilicitv  uf  llie 
diaeuBc.  In  uLher  caaee,  however,  we  find  it  to  be  duo  to  a 
"  reertidegeenee"  of  the  fever.  By  tliU  term  is  meant  8  reascent 
of  the  tem]wrature  after  a  defervescence  which  frcim  its  extent 
or  its  duration  cannot  be  regarded  as  complete.  Such  exacer- 
bations often  depend  on  the  exteusion  of  the  mischief;  for 
example,  from  new  portions  of  the  lung  being  involved  in 
pneumonia,  or  to  advancing  intestinal  ulcerations  in  eJiteric 
fever.  Such  recrudescences  are  diatinguishod  from  "  retapges :" 
the  latter  only  occur  after  a  definite  period  of  complete  apy- 
rexia.  Theoretically  the  diatinctiou  made  is  that  in  recrudee- 
dences  we  have  merely  the  extension  or  aggravation  of  mis- 
chief already  existing:  in  relapses  we  have  new  mischief  at, 

Enteric  fever  is  particularly  liable  to  both,  and  in  this  dis- 
ease we  would  expect  to  fina  new  or  recent  deposits  in  the 
intestinal  glands  at  the  dal«  of  a  relapse,  Nu  doubt  if  these 
fresh  deposits  in  a  relajise  occur  before  the  subsidence  of  the 
first  febrile  attack,  we  may  have  un  overlapping  of  the  first 
febrile  period  by  the  second:  in  this  way  a  relapee  might 
appear  to  affect  the  temperature  after  the  manner  of  a  recru- 
descence ;  and  in  such  a  case  nothing  but  a  careful  post- 
mortem examination,  if  the  illness  proved  fatal,  could  settle 
the  distinction.  True  relapses  in  enteric  fever  occur  aft«r  an 
interval  of  a  few  days  perfectly  free  from  pyrexia,  and  when 
the  iMtient  appears  in  other  respecU  to  be  recovering ;  usaally 
this  interval  is  about  a  week  or  leas,  but  ten  or  twelve  days 
are  not  unoommon.  A  diagram  is  here  given  showing  a  rery 
prolonged  period  of  intermission —a  fiill  month — between  the 
first  and  the  second  attack.  This  leuuth  of  interval  is  very 
exceptional,  but  the  evidence  of  ils  reality  is  cumplete;  if  the 
temperature  had  not  been  taken  so  curefully  during  the  pro- 
longed interval  it  might  have  bt^n  plausibly  contended  that  a 
reiaps«'  had  hoc urred  during  this  month  of  such  a  sU;;ht  naturi- 
as  t«  have  irscaped  recognition,  and  tliis  is  a  thing  which 
should  be  ntniembered  as  quite  likely  to  occur.  Between  the 
first  and  the  second  relapse,  iu  this  same  case,  the  npyretic 
period  was  of  the  usual  duration  of  eight  or  ten  days.  (.See 
Fig.  IK)  The  rise  of  the  tempcniture  at  the  licginning  of  a 
relapse  Iti  enteric  fever  i»  nuich  mxru  sudden  than  in  the  same 
Btagti  iif  tlici  first  attack.  (Hec  Fig.  18  ;  comiiare  temperatures 
at  the  licginning  of  August  with  ihoae  at  the  beginning  of 
October  and  yovcmbcr;  compare  also  Fig.  12.) 

The  reascent  of  the  temperature  may  be  due  to  romplintlivnj-. 
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These  may  occur  at  any  stage  of  an  illness  or  after  con- 
valescence is  established.  In  any  case,  whatever  may  be  the 
usual  mode  of  onset  of  the  disease  under  other  circumstances, 
the  rise  of  temperature  with  the  complication  is  usually  abrupt. 
Complications  may  also,  by  their  presence,  delay  a  crisis,  as  is 
often  seen  in  bronchitis  complicating  typhus,  and  in  this  way 
prolong  the  illness  ;  or  the  complication  may  impress  a  remit- 
ting character  on  the  fever,  as  is  seen  in  the  hectic  fever  of 
phthisis,  sometimes  developed  in  a  case  of  pneumonia  or 
pleurisy  in  a  tubercular  subject.  The  temperature  of  con- 
valescents, however,  it  must  be  remembered,  is  very  unstable, 
and  there  is  often  a  serious-looking  disturbance  of  the  temper- 
ature in  them  from  very  slight  causes  (indigestion,  constipa- 
tion, fatigue,  excitement,  etc.),  which  would  not  thus  affect  the 
healthy.  For  this  very  reason,  temperature  observations  in 
this  stage  are  highly  important,  as  affording  the  best  evidence 
of  continued  safety  or  the  first  alarm  of  threatened  danger. 

From  what  has  been  said,  it  will  be  seen  that  the  temper- 
ature, although  of  the  utmost  importance  in  diagnosis  and 
prognosis,  must  not  be  regarded  too  exclusively,  or  apart  from 
the  other  facts  of  the  case  and  the  general  state  of  the  patient. 
The  natural  course  of  the  temperature  in  the  various  diseases, 
as  ascertained  by  experience,  must  be  kept  in  mind  ;  a  degree 
of  elevation  or  a  special  behavior  of  the  temperature  may 
have  a  very  serious  significance  in  one  disease  and  very  little 
in  another.  The  comparison  of  the  temperature  with  the  pulse 
often  serves  to  correct  our  views  of  each,  and  although  they 
usually  rise  and  fall  together  (see  Fig.  19),  certain  deviations 
occasionally  or  habitually  occur  in  special  diseases,  or  in 
certain  sta^^  of  such  afiections,  which  are  of  the  greatest 
significance ;  (for  example,  at  the  beginning  and  the  end  of 
enteric  fever,  and  toward  the  end  of  tubercular  meningitis  ; 
see  Fig.  20). 

Surface  Thennometera. 

In  the  preceding  sections  the  ordinary  clinical  thermometer  is  sup- 
posed to  be  appliea  in  such  a  way  as  to  give  us  an  approximation  to 
the  heat  of  the  blood.  Surface  thermometers  are  used  to  ^ive  an 
estimate  of  local  or  surface  temperatures.  They  are  made  with  broad 
or  spiral  bulbs  so  as  to  expose  a  large  surface  to  the  part  tested,  and 
these  bulbs  are  enclosed  in  small  cavities,  ingeniously  made,  so  as  to 
lessen  the  loss  of  heat  when  applied.  They  are  sometimes  sold  in 
pairs,  so  that  two  parts,  or  two  sides  of  the  body,  may  be  tested  simul- 
taneously. Hitherto  their  use  has  not  been  very  extensive,  nor  have 
the  results  so  far  obtained  been  very  important.  They  enable  us, 
however,  to  record  in  figures  differences  in  local  temperature  which 
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mny  be  ain-teciiiMe  in  other  wsya,  us  in  C8»e!  nf  obilrui-ted  irteriM  in 
liiobs,  Btropbic  inruniile  pBratyaia,  local  iiiSsnimation  or  hvpenemis, 
etc.  The  difficulty  in  luing  them  dep«nd»  on  the  lengln  of  time 
required  tu  heat  up  the  air  chamber  containing  the  bulb*  of  mercury : 
on  the  variation  in  the  reiulls  obtained,  within  eimilar  periods  of  time, 
accnrding  as  the  instrument  ie  pressed  more  or  le&t  Brmly  on  the  part 
if  the  thermometer  h  tied :  on  the  heal  of  the  handt  of  the  observer 
oomplicalin;;  the  reaull,  if  the  inatmraenU  are  held  bT  him;  and 
apparonlly  hIso  on  a  prolonged  application,  carried  to  Ctt6  extent  nf 
obtaining  a  stationary  condition  of  the  mercury,  ceasing  to  affurd  a 
true  mtrfaee  temperature,  and  yielding  rather  an  approximation  to  the 
internal  heat,  from  the  part  being  so  long  covered  over  by  the  instru- 
ment. It  seemi  best  to  use  a  pair  of  inilruments  (carerully  uomparad), 
so  a>  to  have  the  applications  simultaneous,  if  diDerential  ob*ervations 
an  required ;  otherwise  the  loss  of  time  and  the  altered  conditions  of 
heal  render  the  rastilts  obtained  by  the  transference  of  the  same  instru- 
ment from  one  part  to  another  very  uncertain.  In  applying  Ihem 
Ibey  should  be  held  In  an  exactly  similar  manner,  and  pressed  with  as 
nearly  as  possible  equal  firmness.  Moreover,  the  readings  from  minute 
to  minute  during  the  rise  of  the  mercury  should  be  noted  in  each 
instrument,  ai  the  difference  in  rapidity  of  the  rise  appears  to  indicate 
the  surface  temperature  in  a  more  striking  manner  than  the  figures 
ultimately  attained.  In  chocking  the  nsults  by  a  second  application, 
the  instninienla  may  be  changed  so  ai  to  be  applied  lo  different  sides. 

The  Pulse 

affiirds  such  valunble  indications  fur  the  determinnlion  of  the 
fehrile  state,  nod  for  estimating  the  geuentl  sirongth  of  the 
patient,  thnt  the  noting  of  it  is  a  matter  of  routine  in  all 
caitcs.  .\part  frora  fever,  however,  there  are  other  importaut 
points  to  be  attended  to  in  noting  the  pulse,  and  to  prevent 
repetition  these  also  will  be  considered  here. 

ThefrequtiiryofUiepuUe:  is  not  ditficult  to  ealiniate ;  the 
pulsations  in  the  artery,  the  radial  by  preference,  are  counted 
for  a  quarter  or  for  half  a  minute,  with  the  aid  uf  a  wati'h 
furnished  with  a  seconds  dial,  and  the  number  i>er  minute  is 
thus  calculated.  For  delicate  inquiries,  the  pulse  should  be 
counted  for  a  whole  miuute,  or  even  for  two  consecutive 
minutes,  the  number  being  halved  of  course  in  stating  the 
msult.  Other  points  nUu  must  be  attended  to  when  accuracy 
is  desired.  The  normal  rate  of  the  pulse  varies  with  age,  and 
also  in  diiTcrent  individuals  (according  tu  temperament^;  in 
th«  adult  it  is  usually  stated  a^  Iwing  about  72.  but  it  is  some- 
tim«B  higher  and  oHen  much  lower :  it  is  more  rapid  in  child- 
hood, and  iu  infancy  is  often  about  lUO,  apsj-t  from  disease. 
In  the  same  individual  the  pulse  varies  with  position,  both  in 
health  and  disease,  the  rate  being  higher  when  the  patient  is 
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utandltig  than  ^ttiug,  uiiil  liiglier  while  sitting  tliuii  Ijang 
down :  aar  movement  or  exertion  tends  to  increase  the  mte, 
nnd  mental  excitement  is  particularly  apt  in  some  people  to 
make  it  rise  very  high.  Hence,  in  estimating  the  puUe  or  ila 
(changes  from  day  to  day,  in  such  a  delicate  inquiry,  for  ex- 
ample, as  the  estimation  of  an  incipient  defervescence,  care 
muet  be  token  to  have  results  really  comparable,  and  not  to 
compare  the  rate  of  the  jtulse  while  the  patient  is  sitting  up 
in  bed  with  that  obtained  on  a  previous  day  while  he  was 
lying  stilL  The  influence  of  meals  is  also  very  great,  tlie 
pulse  rising  considerably  ader  a  full  meal,  and  especially  after 
the  use  of  siJmulauU  in  the  healthy  slate ;  in  iebrile  diseases, 
however,  the  eS^  of  stimulants  is  often  to  reduce  tlie  nulse- 
rate  when  their  luflnence  ia  beneficial.  Apparently  the  hamtual 
nse  of  spirits  for  years  tends  to  keep  up  a  persistently  high 

Siulse-rate  natural  to  the  individual,  iiuite  apart  from  any 
ubriie  disease  or  any  special  excess.  The  time  of  day  luis  a 
<:ertain  influence  in  the  normal  state,  even  apart  from  food 
and  exercise ;  the  pulse-rate,  like  the  temperature,  is  lower 
<luring  the  midnight  hours,  and  rises  in  the  early  morning, 
hut  llie  exnct  time  of  these  changes  varies  ;  they  are  usually 
laler  if  iKeurriug  in  febrile  diseases  than  in  the  nonnal  state. 
rileep  has  a  tendency  to  reduce  the  putsc-ra(c.  Considerable 
tout  is  often  re<iuircd  to  secure  u  fair  estimate  of  the  pulec; 
in  some  cases  vre  obtain  the  best  chance  at  the  beginnmg  of 
our  visit,  counting  the  pulse  betbro  the  patient  is  disturbed  in 
Mij'  way  by  speaking  or  moving:  or  perhaps,  especially  io 
children,  during  the  i|uielneaa  of  Kleep,  With  some  patients, 
again,  the  approach  of  a  stranger  neia  up  ihc  pulse  to  such 
a  height  that  we  must  wail  till  it  has  suDHidud.  The  lowest 
rate  we  can  obtain  is  the  most  reliable  index  in  judging  the 
degree  of  fever.  A  lit  of  coughing,  or  the  insertion  of  moving 
or  sitting  un  for  the  purpose  of  auscultation,  etc,  often  com- 
pletely spoils  the  value  of  the  pulse-rate  as  a  gauge  of  pyrexia. 
It  is  in  such  cuse^  that  temperature  observations  come  in  as  a 
valuable  check  (see  "  Temperature  "),  and  these  often  assure  us 
that  the  rapidity  of  the  pulse  is  due  to  excitement,  general 
weakncw,  or  irritiihility  of  the  he^ii't,  apart  from  fever.  As  a 
rule,  the  pul«c  and  temjMirnturc  in  febrile  coses  are  elevated  or 
deproised,  and  rise  and  fall  together  (sec  IFig.  19)  ;  but  strik- 
ing dtlTt^rencra  occur  in  certain  coses.  The  pulse  is  often  but 
little  elevated  in  tlie  lieginnlug  el*  enterie  fever,  at  a  time  when 
the  temperature  is  very  high;  while  after  the  recovery  has 
bogun,  tJie  pulse  may  be  rapid  from  weukneM,  although  the 
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quite  normal  in  rat*,  altlioiij:li  tlic  tompt^raturc  is  per- 
itly  high.    ()u  llie  nllier  huiiil,  in  incipient  phthisis,  we 
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tiouahip  of  the  pulse-rate   to   the  teinpernture  is  subject  to 
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epcdal  rariatiuQs ;  the  termiaal  stage  of  tubercular  meuingitia 
h  often  cbaracterixetl  bv  a  liigb  pulse  and  a  comparatively 
low  Wmperature.     (&»  Fig.  20.) 

The  ratio  of  the  pulse-rate  to  tbe  fret^ueucy  of  the  respira- 
liou,  is  sunietjined  of  value  na  on  index  of  tbe  existence  or 
sujwr  vent  ion  of  napiratory  disease;  for  although  a  little 
acculcralion  of  the  napiraliuu  is  natural  in  the  febrile  state, 
any  great  disturbance  of  the  ratw  usually  points  to  sneh 
CO  in  pli  cations.     (Heo  "  Respiration,"  Chapter  IX.) 

Stownat  of  thrpiihf  has  been  just  referred  to  as  an  excep- 
tional occurrence  in  the  febrile  state  in  the  sense  of  there  not 
being  the  usual  acceleration,  We  sonietiinee  find,  however, 
an  absolute  reduction  in  the  pulse-mte  in  certain  discaaea;  40 
to  50  beats  are  not  uncommon,  and  we  may  have  ;10,  20,  or 
even  Icaa.  These  low  numbers  are  siimetiines  due  to  the  effect 
of  digitaliit  used  metlidnally.  In  fatty  degeneration  of  the 
tnuticulat  fibrea  uf  the  heart  a  very  law  pulse-rale  is  an  ini- 
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portiiDt  isign  of  (his  fonditioii.  Occnsionnlly  in  ejilk'ptifs  the 
pulse  is  very  slow  ;  and  in  various  bruin  diseases,  ptu-ticu)&rly 
when  there  is  pressure  or  eflusion,  the  putsc-rate  falls ;  this 
foil,  however,  mav  be  followet!  by  a  terniinal  exaeerbntion. 
(See  Fig.  m) 

The  force  or  strength  of  the  puke  often  guides  our  prognosis, 
and  directs  oa  in  the  treatment,  especially  as  regards  stimu- 
lants. It  is  not  easily  eslimated  by  the  bt^iuner ;  it  requires 
experienue  and  the  watching  uf  cams  (eapecially  febrile  cases ), 
fVoiu  day  tii  day,  for  the  education  of  the  Gngcra.  Some- 
times the  radial  pulse  gives  a  fallacious  idea  of  weakness, 
from  the  vessel  being  of  niiusually  small  size  thigh  division 
or  ulhur  abnormality).  Pressure  on  the  arm  from  the  patient's 
|H)sitii>u  in  Iviug  on  it,  or  gome  uccidentttl  tightness  of  the 
dress,  may  also  interfere  with  the  radial  pulse.  Moreover, 
the  radial  arteries  on  the  two  sides  are  oflen  of  very  itiflbnnt 
size,  and  so  we  find  that  errors  sometimes  arise  from  our  de- 
tecting a  difibrenoe  due  merely  to  an  accideutal  ehnnge  in  the 
method  of  observation — the  other  arm  having,  [lerhaiffi.  been 
taken  instead  of  the  one  usually  lelt.  In  doubtful  casoa  the 
radinl,  brachial,  or  other  arteries  on  bollt  sides  should  bo  ex- 
amined, and  the  heart's  sounrls  should  be  listened  to.  Wlren 
the  pulse  is  really  very  weak,  the  first  sound  of  ihe  heart  is 
usiialty  diminished  and  sometimes  almost  suppressed,  the 
second  sound  remaining  distinct.  Differences  in  the  strength 
of  the  two  radial  or  other  pulses  are  often  of  value  in  diag- 
nosis, particularly  in  eases  of  aneurism  of  the  arch  of  tJie 
aorta,  giving  rise  to  more  or  Iwa  obstruction  of  certain 
branches,  boutelimes  the  two  pulses  are  not  perfeitly  eyn- 
chroiious  from  similar  i;auat«.  Occasionally,  also,  the  dim!- 
uutiou  or  oblitcmLion  of  an  arlerial  pulse  serves  lo  indicate 
the  occurrence  of  emlmlisni,  but  care  must  be  taken  to  see 
that  tht^  difiereuoes  are  nut  due  In  unusual  distribution  uf 
ihc  vessels.  A  survey  of  the  arlt^ries  should  1)e  made,  both 
with  the  finger  and  t'yu,  when  judging  of  the  force  of  the 
piilsu,  tind  the  exiimination  should  uot  \k  limited  merely  to 
the  part  of  the  radial  arU-ry  at  the  wriat;  bv  extending  our 
observation  wc  may  detect  any  undue  rigidity,  twisting,  or 
nnevenness  of  the  veMwls.  fiometimw  other  arteries  must  be 
examined  to  sittisfy  ourselves  >m  this  subject:  the  tcni|H>rals 
and  the  branehvs  of  the  thyroid  axis  are  selected  for  the 
tiler  vessels,  the  brarbialx  and  the 
sample  of  the  larger. 

The  har^ntAx  of  the  pulM'heni  must  lie  dislinguislu'd    from 
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the  hitrdness  due  to  the  state  of  the  srlcmi  walls  just  referred 
lit.  The  walls  may  not  be  rigid  and  yet  the  pulse  may  fet'l 
like  a  cord.  This  is  an  indication  of  high  arterial  tenaion, 
and  is  often  noticeuble  in  various  forms  of  Bright's  disease, 
and  nortieularly  in  cases  of  the  contractel  kidney. 

The  rh/l/im  of  the  pube  is  in  health  perfectly  regular,  so 
that  any  deviation  Jrom  this  sliould  l>e  not«d.  Bometimes 
there  is  a  distinct  intennission,  a  loss  of  a  beat  at  regular  or 
irregular  periods,  but  there  may  be  sueh  a  loss  in  the  radial 
]iulse  without  any  corresponding  intermiesion  in  the  heart's 
sou  nds  or  action ;  there  may  thus  be  a  marked  difference  in  the 
[lulse-rate  as  counted  at  the  wrist  and  at  the  heart,  the  strength 
of  the  cardiac  contraction  being  nnable  to  produce  a  proper 
lieat  at  the  wriat :  such  abortive  beate,  may  sometimes,  however, 
be  recognized  by  aphygmc^raphic  traeiuga.  (See  "Sphyg- 
mograph."  Chapter  XVI.,  uniier  "  Irregularity.")  Or  the 
irr«guuunty  may  consist  of  two  or  three  hurried  beaba  followed 
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I  by  a  Kucassioii  of  slower  onee.  or  we  may  have  the  occasional 
<  occurrcucc  uf  one  iir  two  weak  or  ahnost  suppressed  IhuiIs. 
I  Sometimes  the  pulse-beats  vary  greatly  in  strength  through- 
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out  a  giveu  ininiitc,  without  any  intermi^ion  or  niarkcd 
chauge  in  the  rhythm.  Thia  change  in  the  strength  and 
character  of  the  pulac  can  be  made  out  in  certain  cas««  to  ha 
nesoeiat«<l  with  the  respiratory  moveinenU,  or  with  tlie  occur- 


rence of  convulsions,  or  some  other  visihle  phenomena.  (See 
Figs.  21  and  22  for  illuslrntionB  of  this  in  hoa)thy  and  dis- 
eased states.) 

The  eiguificance  of  irregularity  of  the  pulse  is  most  varied. 
It  Bometimea  affords  one  of  the  6rst  indications  to  brain  mis- 
ohief,  eapecially  in  children,  or  of  incipient  pericarditis.  It 
is  very  common  in  various  forms  of  hcarl  disease,  at  alt  agea, 
especially  in  mitral  disease,  fatty  heart,  and  the  dcgeneralioDs 
incident  to  vM  age.  Apart  from  these,  liowever,  it  is  often 
duo  to  functional  disturbances,  especially  such  as  are  asso- 
ciated with  indigestion,  flatulence,  excessive  smoking,  etc.  It 
is  likewise  developed,  not  unfrequently,  through  nervous  agi- 
tation, in  certain  pereons,  just  as  acceleration  of  the  heart's 
action  or  fluttering  is  produced  in  othera  from  thes»mc«iuK; 
concentration  of  the  attention  on  the  intermission  is  apt  to 
such  cases  to  increjksc  the  irregularity,  or  the  lre(}ueney  of  the 
intermission.  Some  poreons,  apart  from  any  medical  knowl- 
edge, have  an  obscure  sensation  of  the  intermission,  whicli 
causes  a  start  or  a  shock.  A  more  serious  form  of  disturbance 
occurs  in  the  intermitlent  pulse  of  typhus  fever  and  other 
grave  diseases ;  this  is  almost  always  h  sign  of  danger  from 
foJlurv  of  the  heart,  but  here  altu  exceptional  cases  occur,  of 
lees  grave  import,  due  Ui  the  jieculiaritice  of  the  individual, 
or  to  his  habitual  liability  to  this  disturbance.  An  int«rmis- 
noii  in  the  pulse  sometimes  marks  the  beginning  of  the  epi- 
leptic fit.  In  states  of  debility,  during  convalescence  from 
serious  diseases,  and  in  the  case  of  children  after  enteric  fever, 
for  example,  intermission  of  the  pulse  is  sometimes  associated 
with  unusual  slowness,  and  is  sjiecLally  noUceablc  at  night. 
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This  does  not  imply  any  real  danger,  and,  indeed,  in  children 
who  are  practically  healthy  intermission  of  the  pulse  may 
often  be  detected  during  their  natural  sleep. 

IHcrotaus  puUe, — Somewhat  allied  to  the  rhythm  is  the 
curious  double  beat  in  the  pulse  sometimes  felt  in  febrile 
cases.  It  is  not  uncommon  in  the  convalescence  from  typhus 
fever.  This  is  best  felt  by  applying  the  tips  of  the  fingers 
very  lightly  over  the  vessel,  avoiding  any  such  pressure  as 
would  extinguish  the  weak  second  beat.  The  sphygmograph 
brin09  out  this  dicrotism  very  clearly.  Another  form  of 
double  beat,  with  the  beats  more  distinct  and  more  closely 
together,  has  been  named  the  "pulsus  bigeminus."  These 
peculiarities  are  best  discussed  in  connection  with  the  sphyg- 
mograph.    (See  Chapter  XVI.). 

The  pulse  of  unfilled  arteries,  characterized  by  a  sudden  fill- 
ing up  of  the  artery  followed  by  a  very  sudden  collapse  of 
the  vessel  under  the  finger,  often  enables  us  to  suspect,  or 
sometimes  even  definitely  to  recognize,  incompetency  of  the 
aortic  valves,  on  feeling  a  patient's  pulse.  The  peculiarity  is 
brought  out  in  a  more  striking  way  by  raising  the  patient's 
arm  vertically  while  feeling  the  radial  pulse ;  visible  pulsation 
throughout  the  arteries  and  especially  in  the  neck  is  usually 
very  marked.  This  is  also  spoken  of  as  the  "  water  hammer 
pulse  from  its  sudden  slapping  or  jerking  character;  "the 
pulse  of  aortic  regurgitation "  from  its  cause ;  and  "  Cor- 
rigan's  pulse  "  from  its  describer.  It  also  occurs  in  thoracic 
aneurism. 

(For  capillary  and  venous  p'ulsey  see  Chapter  XVI.) 

A  thrill  in  the  pulse  can  often  be  felt  in  certain  cases  of 
cardiac  disease  (mitral  and  aortic  valvular  disease),  and  this 
may  come  out  in  the  sphygmographic  tracing. 

ilie  sphygmograph  gives  important  aid  in  the  study  of  the 
pulse.  Its  indications  have  a  certain  value  in  diagnosis,  but 
m  addition  to  this  a  little  practice  with  it  has  great  educa- 
tional value  to  the  student  in  enabling  him  to  recognize  by 
his  fingers  many  of  the  peculiarities  of  the  pulse  which  it 
records.  It  seems  best,  however,  to  discuss  it  in  connection 
with  the  physical  diagnosis  of  the  heart,  of  which  it  forms  an 
important  part.     (See  Chapter  XVI.) 

Oeneral  or  Constitutional  Indications  of  the 

Febrile  State. 

In  addition  to  an  increased  temperature  and  a  rapid  pulse, 
there  are  certain  general  signs  of  fever  which  are  of  great 
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value.  Flmhing  of  the  face  is  common  in  fever,  but  care  ia 
required  to  prevent  inislakea  in  Judging  of  tJiis.  as  Uie  color 
of  the  elieeks  varies  iimcli  in  dtfiereut  persons,  and  such  an 
accident  as  I^ing  on  the  cheek  oflen  produces  a  local  flush, 
apart  from  fever ;  in  suuh  coses  tlie  thermometer  is  an  invalu- 
able guide.  Siivaliiiff  is  habitual  in  rheumatic  and  enteric 
fever,  and  in  the  disturbances  nf  the  puerperal  state,  and  is 
vummon  in  certain  sta^res  of  moet  febrile  diseases ;  the  total 
absence  of  sweat,  giving  the  sense  of  a  dry  pungent  heat  to 
the  hand  as  applied  to  the  skb,  is  an  important  fact  in  the 
height  of  fevers,  pneumonia,  elu.  The  critical  sweat*  after 
tlic  height  of  the  fever  in  ague  is  passed,  or  during  the  crisis 
of  relapsing  fever,  are  only  extreme  illustrations  of  the  com- 
mon combination  of  sweating  with  the  aubeidence  of  a  febrile 
temperature.  The  sweating  ts  sometimes  of  daily  occurrence, 
B8  in  the  night  or  early  morning  sweatings  of  phthisis,  coin- 
ciding with  the  diurnal  variation  of  the  temperature ;  it  is 
also  oftej)  cold  and  clammy,  and  in  such  caaes  it  may  he  asso- 
ciated witli  bad  dreams ;  this  combination  is  common  in  cases 
iif  deep-3eate<l  suppurations,  disease  of  the  bones,  etc  The 
pnifuse  sweatings  uf  pyiemic  afTections  may  also  be  referred 
to  here.  The  influence  of  remedies  in  favoring  or  checking 
sweating,  the  nature  and  amount  of  the  clothing  and  tbe 
softness  of  the  bed  are  details  to  be  kept  in  view  in  judging  of 
special  cases.  Great  liability  to  sweating  on  but  slight  eser- 
ttoD  is  a  common  indication  of  weakness  quite  apart  from  the 
febrile  state.  Sweating  is  sometimes  local,  as  ol  the  head  in 
riekcte;  or  of  one  side  of  the  Iwdy,  in  certain  affections  of 
the  sympathetic  nervo,sometimcE  apart  from  any  other  obvious 
diaease,  and  sometimes  connected  with  aneurismal  or  other 
tuniora  in  the  cheet  or  neck ;  the  influence  of  nervous  emotion 
in  the  production  of  sweating  is  proverbial.  Headaclie  and 
puin  in  Ike  itaek  are  very  common  in  nearly  all  the  acut« 
specific  fevers  at  their  Iw-ginniug,  and  one  or  other  is  usually 
prutenl.  more  or  lete,  in  all  tebrile  states.  Pain  in  the  back 
IB  very  sjHH.'ially  pronounced  in  cases  of  smallpox.  ^Of  course, 
tlieee  puma  are  often  due  to  quite  different  causes,  see  Chap- 
ter VI.)  Uvcrpial  dlttribvtton  uf  heat,  a  feeling  of  heal  in  the 
head  and  of  cold  in  Ihe  extremities,  &  burning  heat  in  the 
bauds  or  the  feol,  a  sensation  as  of  cold  water  trickling  down 
the  back,  a  feeling  of  cliilIIui<eB  increased  on  any  exposure  to 
a  slight  drnughl  of  cuitd  air.  and  actual  shivcrings  in  all  de- 
grew  of  thiir  severity  are  exceedingly  commiin  ill  the  bcKin- 
ning  of  febrile  diseases,  es[>cdal]y  before  tlie  patient  has  taken 
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to  bed ;  these  sensations  often  lead  him  to  hang  about  the  lire- 
place,  complaining  of  cold,  although  his  temperature  may  be 
very  high ;  they  tend  to  disappear  when,  by  proper  heating 
and  clothing  in  bed,  the  temperature  of  the  various  parts  of 
the  body  becomes  more  equalized.  Young  children  seldom 
have  distinct  shiverings.  While  shiverings  are  common  at 
the  beginning  of  all  acute  inflammatory  and  febrile  diseases, 
they  are  especially  frequent  and  repeated  in  ague,  in  serious 
suppurations,  in  renal  inflammation,  paroxysmal  hsematinuria, 
and  renal  colic,  in  cases  of  gall-stones,  in  puerperal  fever,  and 
in  embolism  and  pyaemia.  The  passage  of  instruments  into 
the  bladder  often  determines  a  violent  rigor  with  febrile  dis- 
turbance. Rigors  also  occur  occasionally  in  connection  with 
sudden  defervescence.  Many  of  the  sensations  just  referred 
to,  and  even  actual  shiverings,  may  occur  apart  from  fever 
altogether  in  nervous  subjects ;  the  thermometer  is  here,  again, 
invaluable.  The  digestive  functions  are  almost  always  im- 
])aired  in  febrile  diseases,  and  especially  at  the  onset  of  the 
si)ecific  fevers :  vomiting  is  very  common  in  them,  and  is  some- 
times very  severe  and  persistent  (smallpox,  scarlatina,  relaps- 
ing fever,  and  occasionally  enteric  fever) ;  in  other  cases 
sickness  or  nausea  is  all  that  is  complained  of.  The  appetite 
is  almost  always  impaired,  and  often  completely  suppressed. 
The  bowels  are  usually  disordered  ;  the  febrile  state  tends,  as 
a  rule,  to  produce  constipation,  but  occasionally  diarrhoea  is 
seen  to  result  from  the  action  of  the  specific  poison  (as  in  the 
beginning  of  malignant  scarlatina),  and  sometimes  there  is  a 
special  connection  between  the  diarrhoea  and  the  febrile  dis- 
ease (as  in  ulceration  of  the  bowels  in  enteric  fever,  in  the 
inflammatory  diarrhoea  of  infants,  and  in  tubercular  and  dys- 
enteric ulcerations) ;  at  times,  however,  the  looseness  of  the 
bowels  seems  related  to  the  pyrexia  as  such,  and  ceases  with 
it:  or  it  may  be  due  to  the  concurrent  impairment  of  the 
digestive  functions  and  their  inability  to  deal  with  the  food 
forced  on  the  patient  in  his  febrile  state.  The  state  of  the 
tongue  is  usually  a  good  index  of  the  constitutional  disturbance 
produced  by  the  fever,  so  far  as  the  digestive  organs  are  con- 
cerned (see  "  Tongue,"  Chapter  XI.).  Thirst  is  almost  always 
present  in  the  febrile  state,  especially  at  the  beginning  of  the 
illness,  and  notwithstanding  the  large  amount  of  fluid  swal- 
lowed, the  urine  is  usually  scanty  and  high-colored.  Muscular 
prostration  is  present  m  all  severe  cases  of  fever,  and  is  often 
very  marked  even  at  the  very  beginning  of  some  of  the  si>eci- 
fic  fevers.     Delirium  is  usually  associated,  in  very  varying 
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ilegrci^s  however,  with  high  mnges  of  pyrexia  from  whatever 
muse  ;  the  degree  of  it,  luid  the  date  at  which  it  appeara,  aa 
woll  aa  iU  character,  vary  much  in  difTerent  diseases.  Vbti- 
eiiZnoiM  aometimea  talie  the  place,  ae  it  wore,  of  delirium, 
especially  in  young  children,  nod  often  mark  the  begiuniog 
of  acute  inflammatory  or  febrile  diseases  in  iheiu,  A  degrt* 
(if  bronehial  catarrh  is  not  iiucummon  in  nearly  all  aerious 
febrile  ataten,  and  ia  a  special  feature  in  some.  CtttarteoUM 
eruptiorut  are  characteristic  of  certain  febrile  diseases  (eee 
"Febrile  Hushes,"  p.  137):  various  symptoms  referred  to 
ttlxtve  are  dealt  with  more  fully  elsewhere  (  see  Index). 

The  Ciinieal  Si^iifimnee  of  the  Febrile  Stale  is  very  great, 
nnd  this  remark  applies  boUi  to  the  presence  and  absence 
of  this  state  in  a  given  case.  It  has  already  been  exploiiiotl 
how  the  febrile  state  is  to  be  judged  of;  the  posmibility  of 
our  obscrvalioQ  occurring  in  an  apyretic  interval  must  be 
remembered  beibre  we  arrive  at  a  negative  conclusion.  Some- 
times the  fact  of  fever  (t.  e.,  pyrexia)  is  all  that  cjin  Im)  made 
out ;  but  without  denying  the  oxistene*  of  the  old  "  simple 
continued  fever,"  we  arc  sclilom  justified  in  rcstin);  satisfied 
till  wei^ither  have  referred  the  pyrexia  (1)  to  one  of  tlie  specific 
fevers  (typhus,  scarlatina,  ague,  pertussis,  etc.).  nr  have  aa- 
wirlaiucd  that  it  is  symptomatic  ( 2 )  of  some  special  inflamma- 
tiou  (pneumonia,  pleurisy,  abscess,  rheumatism,  etc.),  or  at 
least  (•'!)  of  some  disease  known  to  be  associated  with  febrile 
ilisturlmiicc  (phthisis,  tuberculosis,  syphilis,  septinemui,  etc). 

(I)  Spmifir  Frvers  ami  Hothe*.  —  In  determining  the  quts- 
tion  of  fever,  attention  must  be  directed  to  the  pnsenee  or 
absence  of  the  "  rashes  "  found  in  most  of  tho  8|iecific  fevers 

Ssee  p.  i:tll).  These  must  be  carefully  itcnrcheil  for  in  their 
avontc  situations,  and  the  date  of  the  liJniw  must  Ik'  consid- 
ered particularly  as  lo  whether  there  has  been  time  for  the 
appearance  of  the  rash.  Aa  the  exact  date  of  the  illneas  is 
often  obscure,  and  as  tiie  day  on  which  a  febrile  rash  appears 
devialen  occnsionaiiy  from  the  average,  some  little  allowance 
must  uft«u  be  made  for  such  variations  before  arriving  at  a 
decisitm.  The  occasional  abseni-e  of  the  rash,  in  nearly  every 
fever  usually  characterized  by  an  cniplion,  must  also  be  re- 
mr-mbered.  Other  circunistant^s  often  render  the  existence  of 
such  fevMs  very  probable,  nr  indeed  certain,  nven  when  mi 
ntsh  has  np^M-antl.  In  examining  fur  a  febrile  rash,  other 
CUUuieoiis  eruptions  (not  of  tJiis  class)  may  be  det**ted,  and 
it  must  Ik-  considenxl  whether  the  eruption  discovered  is  of 
the  kind  and  of  the  extent  to  account  for,  or  to  be  in  harmony 
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with,  the  febrile  movemeut.  Some  "  skin  diseases,"  as  they 
are  called,  are  associated  with  much  fever,  others  with  little 
or  none.  The  possibility  of  an  eruption  from  the  use  of  medi- 
cines, and  the  influence  of  certain  articles  of  diet  must  be  kept 
in  view  (see  "Eruptions  from  Medicine  and  Food,"  p.  124). 
Moreover,  when  there  is  high  pyrexia,  a  certain  congestion  of 
the  skin,  especially  in  the  dependent  parts,  sometimes  simu- 
lates a  scarlet  rash.  Eruptions  indicative,  so  far,  of  certain 
diseases,  although  they  cannot  be  called  specific,  are  some- 
times found  in  the  febrile  state — such  as  herpes  labialis  in 
pneumonia,  or  miliary  vesicles  in  enteric  and  childbed  fever, 
rheumatism,  etc.  Occasionally  a  rash  is  found  in  diseases  not 
usually  characterized  in  this  way — thus  we  may  have  a  rash 
in  diphtheria  and  relapsing  fever,  and  in  the  early  or  pre- 
eruptive  stage  of  smallpox  and  enteric  fever. 

(2)  Inflammations.  —  When  no  specific  rash  exists,  and  no 
distinct  history  of  contagion  is  suggested,  search  must  be  made 
for  signs  of  inflammation,  and  although  the  case  may  be  ad- 
mitted to  a  medical  ward,  the  possibility  of  superficial  inflam- 
mations or  abscesses,  periostitis,  otitis,  parotitis,  and  other 
glandular  inflammations,  must  never  be  forgotten,  especially 
in  the  case  of  children  or  those  unable  to  express  their  sensa- 
tions. Tonsillitis,  quinsy,  pharyngeal  abscess,  scarlatina,  and 
diphtheritic  sore  throat  must  specially  be  remembered  in  this 
connection.  Pain  and  its  situation  usually  guide  us  to  these 
and  similar  inflammations,  and  also  to  articular  or  muscular 
rheumatism.  Regarding  internal  inflammations,  the  impor- 
tance of  examining  the  chest  cannot  be  overrated,  as  we  often 
find  there  the  explanation  of  the  febrile  disturbance.  This 
must  never  be  neglected.  Inflammations  of  other  internal 
organs  usually  indicate  their  existence  by  pain  over  the  parts, 
or  by  changes  in  the  excretions,  or  by  other  alterations  in  the 
functions,  such  as  paralysis,  delirium,  etc.  A  systematic 
search  must  be  made  into  the  state  of  all  the  important 
organs  before  arriving  at  a  negative  conclusion. 

Shiverings  are  common  in  various  febrile  diseases,  especi- 
ally at  the  beginning;  but  when  severe  and  recurring,  the 
idea  of  suppuration  somewhere  is  suggested,  or  the  presence  of 
stones  in  the  kidney  or  gall-bladder,  or  perhaps  emoolism  and 
pysemia.  Such  suppurations  may  be  in  parts  beyond  the 
reach  of  our  diagnosis,  but  search  must  be  made  for  tender 
regions  in  the  principal  organs,  and  also  in  the  joints,  and  for 
pus  in  the  excretions. 

(3)  A  miscellaneous  group  of  diseases  having  certain  rela- 
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tionships  with  the  specific  fevers  and  inflammations,  but  not 
definitely  belonging  to  either,  still  remains.  It  is  impassible 
to  enumerate  them,  but  traces  of  their  presence  will  usually 
be  found  on  systematic  examination  of  the  patient.  Care 
must  be  taken  not  to  conclude  at  once  that  the  febrile  state  is 
due  solely  or  chiefly  to  the  inflammation  which  we  may  thus 
detect  by  our  examination.  For  example,  bronchitis  is  an 
habitual  accompaniment  of  typhus,  and  pneumonia  is  common 
in  many  fevers.  Inflammation  or  congestion  of  the  kidneys 
(with  albuminuria)  is  a  frequent  complication  in  many  com- 
plaints. It  is  often  difficult  to  know  whether  we  have  to  do 
with  a  primary,  a  secondary,  or  a  mere  coincident  inflamma- 
ti(m ;  the  date  of  the  illness,  and  the  known  characters  of  the 
disease,  often  assist  us,  and  the  want  of  correspondence  be- 
tween the  apparently  slight  extent  or  severity  of  the  inflam- 
mation and  the  intensitv  of  the  fever,  sometimes  leads  us  to 
suspect  that  there  is  something  behind  the  local  inflamma- 
tion. 

The  temperature  in  disease  is  now  discussed  more  or  less  ftilly  in  all 
Bystomatic  works  on  medicine,  and  also  in  treatises  on  special  diseases. 
— Wunderlicb,  Medical  Thermometry,  translated  for  the  New  Syden- 
ham Society,  London,  1H71  :  this  work  contains  a  mass  of  informa- 
tion as  to  the  general  behavior  of  the  temperature,  and  details  and 
references  bearini^  on  special  diseases  also — Murchison,  The  Con- 
tinued Fevers  of  Groat  Britain,  3d  edition,  by  Dr.  Cayley,  London, 
1S84. — The  pulse  is  discussed  fully  in  many  ^orks  on  physiology,  see 
especially  Landois,  Text-book  of  lluman  Physiology:  translated  with 
additions  by  Dr.  Wm.  Stirling,  2  vols.,  London,  1885. — Byrom  Bram- 
well,  Student's  Guide  to  the  Examination  of  the  Pulse  and  the  Use-of 
the  Sphygmograph,  2d  edition,  Edinburgh,  1883. — See  also  Chapter 
XVI.  of  this  manual,  where  further  information  and  references  regard- 
ing the  sphygmograph  may  bo  found. 


CHAPTER    IV. 

SKIN— HAIR— NAILS— GLANDS— JOINTS— BONES. 

Cutaneous  Eruptions. 

Eruptions  on  the  skin  are  sometimes  brought  prominently 
under  our  notice  as  the  chief  part  of  the  patient's  complaint, 
or,  at  least,  are  so  obvious  that  they  cannot  be  overlooked ; 
but  in  other  cases  we  have  to  search  carefully  for  an  eruption 
of  which  the  patient  may  be  unconscious,  or  which  he  may 
regard  as  quite  trivial  and  accidental.  Most  of  the  cutaneous 
eruptions  serve  to  indicate  the  presence  of  some  more  or  less 
serious  poison  in  the  blood,  or  of  some  constitutional  affection 
or  tendency  to  disease.  Thus  the  eruptive  fevers  present  on 
the  skin  the  evidence  of  a  general  disturbance  of  the  whole 
system.  The  occurrence  of  an  early  or  late  syphilitic  erup- 
tion likewise  reveals  a  constitutional  affection,  and  the  same 
may  be  said  of  scrofulous,  and  perhaps  also  at  times,  of  can- 
cerous diseases  of  the  skin.  The  pigmentations  of  pregnancy 
and  Addison's  disease,  the  blotches  in  scurvy  and  purpura, 
and  the  influence  of  certain  medicines  in  producing  eruptions 
of  various  kinds,  all  indicate  the  same  thing.  Eczema  and 
psoriasis,  from  their  symmetrical  distribution,  their  tendency 
to  recur,  and  their  association  with  certain  other  diseases  in 
the  patient  himself,  or  in  his  family,  can  usually  be  shown  to 
be  much  more  than  mere  local  diseases.  Even  parasitic  affec- 
tions of  the  skin  oflen  owe  their  rapid  development  and  j>er- 
sistency  to  the  general  state  of  the  health :  the  vegetable  para- 
sites do  not  seem  to  find  a  suitable  nidus  in  perfectly  healthy 
subjects. 

We  must,  therefore,  always  direct  our  attention  to  these 
two  great  points  in  the  study  of  cutaneous  eruptions — the 
local  condition  and  the  general  state.  The  general  derange- 
ment may  manifest  itself  by  changes  of  which  the  skin  affec- 
tion is  but  one  out  of  many ;  or  the  cutaneous  disease  may  be 
the  sole  manifestation,  or,  at  least,  the  chief  evidence,  of  the 
general  disorder.  On  the  other  hand,  affections  of  the  skin 
arising  from  local  causes,  or,  as  more  frequently  liapiHjns, 
a^ravated  by  local  influences,  may  give  rise  to  a  general 
disturbance  of  the  whole  system. 

10 
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For  the  ctn^ificutioti  of  skin  eruptions  themih>t  suiisfnctory 
and  the  iuu9t  solid  system  would  be  one  based  on  their  causa- 
tion, rather  than  on  their  apccial  forms.  Hitherto  this  has 
outy  heen  possible  to  a  slight  extent,  aa  the  causes  of  many 
eniptioDB  are  unknown,  and  the  causes  of  others  arc  not  uni- 
funn,  or,  perhaps,  are  complex  and  indirect.  The  real  cause 
of  eruptions  mual  be  kept  in  view,  however,  so  far  as  this  is 
noaeible.  It  is  of  the  utinoat  importance,  for  example,  to 
know  whether  an  eruption  is  due  to  iodide  of  [MJta^iuni,  to 
smallpox,  to  syphilis,  or  to  scabies ;  any  eysteni  which  would 
group  together  such  diverse  affections  as  "'  papular  "  or  "  pus- 
tular," even  although  they  may  all  present  papules  or  pus- 
tules, tends  only  to  luislead.  And  fiirther,  any  grouping  of 
akin  eruptions  baaed  merely  on  the  elementary  lesion  is  ren- 
dered impossible  for  any  useful  purpose,  when  we  liud  scabies, 
for  example,  jireeeuting  at  different  times,  or  even  in  difierent 
parte  at  the  same  time,  such  diverse  lesions  as  papules,  vesi- 
cles, and  pustules ;  or  when  we  find  eczema  at  one  time  pap- 
ular, at  another  vesicular,  at  another  pustular,  and  at  another 
somewhat  scaly;  or  when  we  fiud  syphilis  assuming  nearly 
every  variety  of  form, 

8till,  as  the  causes  of  eruptions  are  often  uukuowu,  and 
cannot  oven  bt^  suspected  by  the  inexperienced,  we  avail  our- 
selves of  the  obvious  distinctions  aflbrded  by  the  peculiarities 
of  the  legion ;  and  when  uothiiig  more  can  be  done,  the  student 
may  at  Ica^t  describe  the  nature  of  the  lesion,  the  extent  and 
distribution  of  tlic  eruption,  and  the  general  and  local  symp- 
toms associated  with  il. 

The  ICt.EME.VTAUY  Lehiosh,  indeed,  formed  the  basis  on 
which  Witlun  and  Baleman'e  el  nasi  fi  cat  ion  was  built;  and, 
although  now  discarded,  like  most  of  the  old  nosological 
systems,  the  facts  on  which  it  rested  are  of  ereat  value  and 
are  still  ronstantly  referred  to ;  t>eing  themsdvee  ptoiieeTS  in 
dermatology  their  groupings  form  a  guide  to  the  twgiuner, 
and  so  they  wilt  1^  indicated  here  more  fuUv  than  might 
Kvm  proper  from  I  he  standpoint  of  our  pn-scnt  idcjis  of  clasal- 
fication. 

Erytliema  is  a  ^mple  redness  of  liic  skin  due  lo  hyperiemia, 
fading  readily  on  pressure,  and  not  extending  I"  the  cellular 
tissue;  there  is  ofU^n  oedema,  and  in  one  form  of  diouiiso  bear- 
ing this  name  the  lesion  is  deeper.  (See  "E.  nmlnsum,"  p. 
ll.t.) 

Whe<jU  (pomphi )  are  well  represented  by  the  red  and  white 
elerated  patchea  proiluced  by  the  sting  of  a  nettle,  or  the  bit« 
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of  a  bag,  or  even  of  a  flea  ;  they  are  usually  rapidly  formed 
and  ^uite  evanescent:  in  slight  forms  the  white  portions  may 
not  appear ;  in  severer  forms  they  may  be  complicated  with 
actual  blisters.  Their  presence  is  usually  associated  with  itch- 
ing, burning,  or  tingling  sensations. 

PaptUcB  are  pimples  of  various  sizes  and  forms ;  they  are 
circumscribed  and  solid,  but  may  be  very  different  in  their 
constitution. 

VesieuUz  and  biUlce  differ  from  each  other  in  size,  the  former 
being  small  blisters  and  the  latter  large  ones.  They  may  be 
simple,  or  they  may  have  divisions  so  as  to  be  compound. 
They  may  present  perfectly  clear  fluid  under  the  epidermis, 
or  they  may  contain  inflammatory  products  to  a  variable 
extent,  so  as  to  present  all  degrees  of  turbidity — the  separate 
vesicles  passing  through  these  various  stages ;  they  may  be 
associated  with  all  degrees  of  redness  of  the  acljacent  skin,  or 
they  may  be  free  from  this  complication,  vesicles  usually 
occur  in  clusters,  the  grouping  and  position  of  which  are 
important  in  the  diagnosis.  They  may  pass  on  to  suppuration, 
forming  pustules,  or  their  contents  may  dry  up,  forming  crusts. 
Several  vesicles  may  coalesce,  forming  large  blisters  or  "  blebs." 
The  contents  of  bullse  may  be  sanious  and  slight  ulcerations 
may  be  left  on  the  separation  of  the  crusts. 

PugtuUz  may  result  from  the  fluid  in  the  vesicles  becoming 
purulent  or  from  the  suppuration  of  a  papule — this  may  arise 
from  irritation  or  other  inflammatory  action ;  the  pus  is  often 
formed  so  rapidly  that  it  may  seem  to  exist  from  the  begin- 
ning. There  is  often  an  inflammatory  areola  at  their  base, 
and  this  is  a  point  insisted  on  by  some  in  their  classiflcation. 
When  the  contents  dry  up  they  form  crusts  or  scabs.  These 
are  often  of  a  brownish  color  from  the  admixture  of  blood. 

aMTMR  or  scales  and  pUyriam.  Scales  must  be  distin- 
ed  from  thin    crusts    resulting    from  dried    secretion. 

luamse  are  true  scales,  without  moisture,  from  the  beginning. 

hen  the  desquamation  is  very  minute  the  term  pityriasis  is 
used.  Unfortunately,  however,  a  disease  of  rare  occurrence, 
"  pityriasis  rubra,"  is  so  named,  although  characterized  by  the 
shedding  of  large  scales  or  flakes. 

Tiibereula  are  little  lumps,  too  large  to  be  classed  as  pimples 
or  differing  from  them  in  other  respects.  They  have  only  an 
etymological  connection  with  the  tubercle  recognized  in  the 
pathology  of  internal  affections.  They  include  various  cuta- 
neous and  mucous  growths  of  perfectly  dissimilar  kind. 

llemorrhagea,     MocuUk  or  stains  of  the  skin  are  sometimes 
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iK'inorrliugii; ;  ur  they  ranj  be  parasitic  ;  cbemiual  agente  niid 
vurioue  coostiLutinDai  diBorderB  produce  pignieotary  deposits. 
(.See  p.  140.) 

Skcond-vkt  CRANtiEs  may  result  from  or  be  present  along 
with  various  forms  of  elementary  lesion. 

Detquamalion,  although  often  occurring  indepenilently  (see 
"S<juam»"J,  may  form  the  terminal  stage  of  an  erythema,  or 
some  inflammatory  process  by  which  the  cpiderniig  hne  eufiercd. 

Cnisting  is  one  of  the  most  importaut  secondary  changes. 
Very  thin  crusts  may  resemble  scales,  but  careful  examina- 
tion usually  shows  them  to  be  largely  composed  of  dried  secre- 
tions (in  ichthyosis,  however,  the  scales  arc  epithelial).  The 
discharge  may  he  very  slight,  and  may  proceed  from  a  siir- 
Ikce  not  ulcerated,  or  it  may  proueed  from  au  ulcer.  When 
the  criiatfl  are  dark,  this  usually  points  to  the  presence  of  a 
sanious  ftiiid  retaiiic<l  in  them,  and  this  occurs  fVeqiiently  in 
syphilis.  Lupus  ami  syphilis  differ  in  their  tendency  to  scab- 
bing— the  ulcers  in  the  former  usually  scabbing  slightly,  those 
of  the  latter  often  scabbing  freely. 

Limpet-shaped  crusts  are  almost  diagnostic  of  syphilis 
(rupia).  Cup-shaped  crusts  occur  chiefly  in  the  head,  com- 
posed of  the  parasitic  growth  termed  favua ;  they  are  light 
yellow  in  color,  and  rather  brittle.     (See  pp.  126,  127.) 

VIrcriitioii*  are  secondary  changes  which  must  be  examined 
and  dfscrilwd  in  reference  to  their  edges,  etc.,  and  any  atten- 
diini  ciuislitiitional  disturbance,  as  in  surgical  practice. 

Siri-llin-g  and  infiltration  of  t!f  sitn,  the  results  of  the  in- 
flanimntory  process,  are  very  importaut  points  in  the  diag- 
nosis of  eczema  and  of  erysipelas.  They  give,  in  addition  to 
the  swelling,  a  feeling  of  undue  hardness  and  resistance  to  the 
skiu. 

Hardnete  of  the  »kin  constitutes  the  leading  feature  of  sclero- 
derma odiiltorum.  The  skin  feels  hard,  as  if  bound  down, 
and  it  is  ofton  cold  to  the  touch ;  the  comparison  has  been 
made  to  the  touching  a  frozen  corpse ;  the  hardness  niav  be 
pretty  general  or  it  may  occur  in  hands,  A  eircumscnbed 
variety  in  patches  of  circular  form  and  pale  color,  reeembliDg 
disks  of  ivory,  is  de6cril)ed  by  some  under  the  name  of  mor- 
pluen.  The  form  uf  scleroderma  in  newlM>rn  infants  affects 
the  ci'Ihilnr  tiwue  also.  It  Is  associated  with  nvlema  and  with 
doprtf^iim  of  the  temperature.  In  myxavlema  tlie  akin  feels 
dry  and  pnrchmeut-like,  but  the  suggestion  convored  is  usu- 
ally that  iif  II  droiisy  ;  it  will  be  referred  lo  under  that  see- 
tioD. 
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ExeoriaUanSy  fissures,  scars,  and  atrophic  lesions  are  frequently 
very  suggestive,  and  must  be  recorded.  The  glossy  skin  re- 
sulting from  lesions  of  the  nerves  may  be  mentioned  in  this 
connection,  and  the  disfigurations  described  by  A  liber t  as 
keloid  (or  cheloid)  resembling  hypertrophied  scars. 


ELEMENTARY  LESIONS  IN  SPECIAL  DISEASES. 

(WiLLAN  AND  BaTKMAN). 

Exanthemata:  Erythema,  Wheals. — Willan  and  Bateman 
had  an  order  named  **  exanthemata  " — the  word  signifying  an  efflores- 
cence :  this  included  two  of  the  fehrile  eruptions  ruheola  and  scarla- 
tina, and  also  roseola,  urticaria,  purpura,  and  erythema.  The  erup- 
tions of  the  specific  fevers  are  now  separated  from  other  forms  of  skin 
disease  and  put  into  a  group  hy  themselves.  Purpura  is  now  placed 
in  the  class  of  hemorrhages. 

Erythema  may  he  symptomatic  of  adjacent  inflammation  or  due  to 
mechanical  or  chemical  irritants;  hut  it  also  occurs  idiopathically, 
and  some  forms  occupy  an  intermediate  position.  Thus  E.  intertrigo 
is  due  to  the  fretting  of  folds  of  skin  against  each  other,  often  aggra- 
vated hy  the  decomposition  or  fermentation  of  the  secretions.  E. 
Iffive  arises  from  the  pressure  of  dropsical  fluid  in  a  part.  E.  gangrss- 
nosum  may  result  from  pressure,  as  in  an  ordinary  hedsore,  hut  it  may 
likewise  he  caused  by  grave  trophic  lesions  in  the  nervous  system. 
E.  fugax  is  usually  due  to  digestive  disorder.  E.  nodosum  differs 
somewhat  from  other  forms  in  presenting  nodular  exudations  as  well 
a^  redness  :  these  are  usually  situated  over  the  tibia  ;  they  are  often 
painful  and  tender:  they  appear  to  be  frequently  manifestations  of 
the  rheumatic  constitution.  The  name  erythema  as  a  special  disease 
was  formerly  applied  to  many  cases  of  the  slighter  forms  of  erysipelas. 
Roseola,  or  *'  rose  rash,"  is  now  usually  regarded  as  an  erythema,  from 
which  it  need  not  be  separated. 

Wheals  constitute  the  characteristic  sign  of  urticaria  or  **  nettle- 
rash,"  both  in  its  acute  and  chronic  forms.  This  disease  is  often  pro- 
duced by  special  articles  of  diet  in  certain  individuals,  as  shell-flsh, 
etc.  (see  p.  124),  or  at  least  appears  due  to  errors  in  digestion,  and  at 
times  to  nervous  disturbance.  The  local  irritation  of  parasites  and 
exposure  to  the  heat  of  furnaces  may  also  set  up  this  condition.  *'  Fac- 
titious urticaria"  is  the  name  used  for  the  variety  produced  in  certain 
persons  by  mechanical  irritation :  this  may  be  of  such  a  character 
that  the  name  firmly  traced  with  a  pointed  instrument,  on  almost  any 
part  of  theikin,  comes  out  distinctly  in  wheals;  these  white  letters 
may  remain  for  many  minutes.  This  susceptibility  may  be  lost  by 
the  individual  in  the  course  of  time. 

Papuljb. — Willan  and  Bateman  included  under  this  heading 
strophultifl,  lichen,  and  prurigo.  The  term  strophulus  is  now  sup- 
pressed by  many  authorities :  it  is  a  somewhat  vague  term  applied  to 
eruptions  occurring  in  infants,  loosely  ascribed  to  teething,  and  termed 
popularly  "red  gum,"  "  white  gum,"  or  '•  hives."  It  is  not  always 
papuUr,  and  seems  often  to  be  connected  with  the  sudoriparous  appa- 

10* 


lU 


CUTAXEOrS    EiltfTlUXS. 


ratus.  Whan  not  paiiiiUr  it  should  be  ctuBed  wilb  Ihe  eiythemaU: 
whuD  papular  il  need  not  b«  EepHrHted  from  lichen.  This  diteara, 
■gain,  U  regarded  b;  msDy  as  a  form  orei'zuma,  <n  which  the  eiudk- 
tinn  takes  the  furm  of  [lapiilea,  and  «o  they  prefer  to  Dame  it  eczema 
— ■"iluium  or  E.  HchPTivides.  Some  who  admit  this,  still  recognize 
19  of  lichen  under  the  names  of  L.  ruber  and  L.  planus,     Pnirigo 

>tit1  much  disputed.  A  apecial  disease  described  by  Hebra  under 
tnis  name  ji  rare  in  this  country;  but  papular  eruptioni,  with  the 
enlarged  papilla  irritaled  and  abraded  by  uratchinK,  nre  common 
enough ;  it  is  bolter  to  call  this  a  "  pruriginous  eruption  "  to  preveoi 
confusion,  and  if  taken  in  Ibis  sense  iuoh  an  eruption  is  a  valuable  in- 
dioatinn  of  itching,  past  or  present,  and  eo  we  And  it  in  scabies, 
phthiriasis,  and  urticaria. 

y  KBiciiLX  AKD  8di.i.«  —Under  the  former,  Willan  and  Batcmin 
included  vHricellH,  vaccinia,  herpes,  rupia,  miliaria,  eczema,  and 
aphtha  :  under  the  latter,  erytipela«,  pemphigus,  and  pomphulyi. 
Our  present  Ideas  lead  ni  to  separate  the  specific  fevers  from  ordinary 
skin  disease  (see  p.  180),  ana  so  BoriceUa  and  roceinui  may  W  re- 
moved :  tTynptla»  in  its  slight  forms  was  spoken  of  aa  erythema :  in 
iU  liad  forms  it  was  so  often  complicated  by  blistera  that  it  came  under 
the  heading  of  vesicutte:  it  has,  however,  really  more  atRnity  with 
the  eruptive  fevers  (lee  p.  1S9}.  Aphtha  are  now  spoken  of  only  or 
chiefly  in  connection  witn  little  blisters  in  the  mouth  and  tongue  [see 
Chapter  XI.,  "  Toneue  ").    MUxary  vetieUt  are  discussed  at  page  13R. 

Btrfiei  consists  of  an  eruption  of  small  vesiclea  arranged  in  groups 
on  an  inBamed  base :  these  run  tlieit  course,  and  are  not  usually  suc- 
ceeded by  ftwh  groups  of  vesicles :  there  is  generally  a  feeling  of  ten- 
sion and  burning  ;  occasionally  neuralgic  pains  precede  or  follow  the 
eruption,  "Herpes  labialie"is  common  in  ordinary  colds :  it  also 
appean  in  many  cases  of  pneumonia,  and  in  some  forms  of  urinary 
irrilalion  and  diioase,  "  Ilerpes  prtepulialis  "  appean  on  the  prepuce 
and  a  similar  eruption  may  appear  on  the  glans  also.  "  Herpes  Eot- 
tsr"  (sbineles,  ions)  usually  girdles  the  trunk  unilaterally,  limited 
pretty  sirloll^  by  the  middle  line,  both  before  and  behind,  but  il  may 
affect  the  thigh,  ibe  face,  or  the  arm,  following  very  accurately  the 
cource  of  certain  nerves.  It  is  not  infectious,  and  rarely  occurs  a 
teoond  lime  in  a  patient. 

Eetema  is  now  generally  mnde  to  include  several  forma  of  skin  dis- 
tal* which  were  forniorty  separated  from  each  other.  It  is  an  inflam- 
nialiiTy  disease  with  exudation  and  infiltration  of  the  shin,  associated 
with  a  sens«  of  burning  or  itching,  and  it  tends  to  the  formation  of 
orusls.  In  the  ordinary  form  there  are  vesicles  (eczema  vosiculosuml 
«xuding  a  clear  Buid,  which  has  the  property  of  stiffening  linen  ;  an 
•xenriated,  rad,  and  inllamed  surface  usually  remains  exposed;  the 
ditobarice  may  dry  v«ry  nipidty  into  cruils  which  may  be  so  thin  al 
to  resemble  scbIbi,  In  some  caaGs  the  moist  discharge,  if  present  at 
all,  may  a1mi»l  have  neaped  attention,  redness  and  acalineM  of  the 
skin  ti«)ng  lh>!  chief  features  (eozema  erythematusum  and  ecaeinft 
tquamosiim}.  In  other  c*»s  ibo  plastic  exudation  may  remain  below 
tita  aurfaoe,  Rfvinjt  rise  to  little  papule* — llie  lichen  ■>!  old»r  authors, 
but  termwi  eczema  papulosum  or  nchoni'idM  by  some.  Or  the  oxu- 
(Ution,  cither  from  obvious  irritation,  or  from  debility  in  Ihe  subjects, 
ma^  become  purul«nt,  or  the  seoretion  of  pus  may  be  abundant  f^om 
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the  beginning :  this,  which  was  formerly  called  impetigo,  is  now  often 
named  '*  eczema  pustulosuro,"  or  '*  eczema  impetiginodes.''  Eczema 
is  also  named  from  the  parts  affected,  as  *<  E.  aurium,''  etc. ;  also  from 
obvious  secondary  changes  **  E.  fissum,"  or  from  the  cause,  as  '^  E.  in- 
tertrigo "  from  friction. 

Rupia;  see  "  Ecthyma  "  under  the  '^Pustulae,"  for  although  it  may 
begin  as  a  vesicle  with  clear  fluid,  the  contents  soon  become  bloody 
or  purulent.  The  limpet-like  crusts  in  this  disease  are  diagnostic  of 
syphilis. 

PemphiguB  is  characterized  by  large  blisters,  or  bullae,  varying  from 
the  size  of  a  pea  to  that  of  an  egg,  with  different  degrees  of  inflamma- 
tion at  their  base,  and  followed  sometimes  by  ulceration.  Occasion- 
ally large  thin  crusts  or  scales  are  formed  ('•  P.  foliaceus  "). 

Pompholyx  is  now  merely  a  synonym  for  pemphigus. 

PusTULJS. — It  must  be  remembered  that  vesicles  readily  become 
pustules,  and  so  some  diseases  may  appear  to  come  under  both  head- 
ings. Willan  and  Bateman  included  under  **  pustulsB,"  variola,  por- 
rigo,  impetigo,  scabies,  ecthyma.  Variola  being  a  specific  febrile  dis- 
ease is  discussed  elsewhere  (p.  183).  Porrigo  was  a  general  term 
applied  to  **  scald  heads,"  where  the  hair  was  matted  together  with 
crusts  and  scabs,  arising  from  inflammation  set  up,  usually  in  weak 
subiects  and  especially  in  children,  and  sometimes  due  to  or  associated 
with  the  irritation  of  pediculi.  From  what  has  been  said  it  will  ap- 
pear that  this  is  a  pustular  eczema.  Another  form  is  due  to  the  para- 
sitic disease,  favus,  affecting  the  head  (see  page  127). 

Impetigo  is  merged  by  many  into  eczema,  the  terms  E.  pustulosum, 
impetiginosura  or  impetiginodes  being  applied  to  it.  Some  retain  the 
name  impetigo  for  scattered,  separate,  pustules  without  much  inflam- 
mation at  their  base.  A  form  of  this  disease  named  I.  contagiosa  is 
interesting  as  being  both  infectious  as  regards  others,  and  inoculable 
in  new  places  in  the  patient  himself.  Ecthyma  is  a  name  applied, 
somewhat  variously,  to  large  pustules  not  aggregated  together,  and 
each  one  surrounded  by  an  inflamed  base.  They  are  said  to  occur  in 
debilitated  subjects  apart  from  syphilis;  but  when  very  distinct  they 
are  not  unfrequently  of  this  nature,  and  when  they  dry  up  they  form 
the  limpet-shell  crusts  of  rupia.  Occasionally  the  pustule  of  a  so- 
called  '*  ecthyma  "  is  merely  due  to  scabies. 

Scabies  is  classed  arbitrarily  under"  pustulfls;"  it  presents,  however, 
likewise  papular  and  vesicular  lesions.  Occasionally  no  distinct  erup- 
tion apart  from  scratching  can  be  seen,  especially  if  the  hands  are 
often  in  water  from  the  occupation  of  the  patient.  It  is  parasitic,  and 
is  now  removed  to  this  cla^s.  The  itch  insect  or  ''acarus  soabiei ''  is 
found  at  the  end  of  the  little  furrows  characteristic  of  this  disease, 
and  can  sometimes  be  picked  out  with  a  needle  from  this  situation  for 
micro^opic  examination.  (See  Fig.  23.)  These  furrows  are  seen  as 
small  white  lines,  about  a  quarter  of  an  inch  in  length  at  most,  chiefly 
at  the  sides  of  the  fingers  near  the  clefts;  they  are  usually  tortuous; 
they  are  sometimes  inflamed,  often  interrupted  by  dots,  or  by  vesicles, 
and  are  very  apt  to  be  destroyed  in  their  appearance  by  scratching. 
The  presence  of  the  insects  sets  up  violent  itching;  this  leads  to 
scratching  and  the  appearance  of  a  '^  pruriginous  eruption,"  or  to  the 
development  of  large  pustules  (so-called  ecthyma),  or  it  may  be  to 
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The  dittributiun  oT  th)>  eruptiun  it  verjr  import&nl  in  tho 
diagnoEu  (Bee  p,  119). 

SquAUJC— Tbii  cl&u  included,  accordiog  to  Williin  niid  Bat«inan, 
FilrrlRSM,  PgoriuU,  Lepra,  >nd  iL-litbyotii. 

Pitgriaiis,  or  iesQUaTnal'ion,  occurs  after  erjthema,  fcbrilG  ruhei, 
■□d  various  other Hffecliiine  of  the  ikin,  but  it  i>  not  ubuuI  to  sneak  uf 
it  under  thia  Mchnical  name  when  it  furms  only  a  lUge  in  n  cliseue. 
'<  Pityriuii  versicolor "  ii  panuiltc,  and  U  not  properly  a  cqiianiout 
di*e««e,  although  minute  tcale*  arp  lometimM  (bed!  (See  Fig.  31.) 
■'  Pityriuii  rubra  ai-ula "  it  a  rare  diwaie  clinrarterixed  b;  Ei«at 
rednau  or  the  skin  and  the  shedding  of  laive  true  icHlei,  wilbout 
mo[ilure  and  without  mui'h  infiUration  of  lb«  sliin. 

na*i»  and  Itpra  (nlphoa)  are  now  clasi<ed  a«  on*  diceaaSi  the 
"  lepra  "  (u«ed  by  some  (or  Inie  lepr<i*y)  wm  fcirmerlj'  appHi-d 
to  tbe  palfhes  of  HoriB«if,  in  which  it  ipread  at  the  pirc>uinfflf«Dce 
(ptoriuis  drdnata)  while  the  centre  wm*  healini; ;  the  form  of  a  ring 
wai  Ihu*  aMumed.  Tliia  iaatniei»1v  diieaie,  without  moiat  lecns 
tiuna,  Ihe  icalei  are  white  and  often  glittering,  EouewbM  imbricated 
and  very  adherent;  tlie;  appear  on  duahy  red  patcbea,  which  are 
•lightlj  elevated ;  all  dpgreei  of  domity  in  the  arrangement  of  scale* 
are  found.  All  paria  uf  the  body  niay  be  affected  ; 
heel  of  the  elbowa  and  kneea  cRldom  cacHpe  In  an  ahtindant  e 
of  (imple  paoriula.  Whi-n  it  nppoara  on  the  pnlnia  of  the 
on  tbe  «nlea  of  the  feet  Hlnne,  It  i»  very  often  a;  ~'' ''-'--  ' 
paoria«ia,  reacinbiing  the  ahape  of  rupia  crual«, 
rupioide*. " 

hhlhyoiiiii.  When  the  akin  is  dry,  hanh,  and  wrinkled,  with  thin 
acalea  looae  at  their  edireg,  the  term  "  xeroderma  "  la  soiiieliine*  uied. 
'When  tho  acalw  are  thicker,  more  abundant,  and  mingled  with  aeba- 
ceoua  matter,  the  name  >•  iihtbyueia  "  la  appii<;«J.  It  u  a  chronic  dia- 
eaae  dating  from  childhood. 

TVBRncuLA. — Tbe  diwRsea  groiijied  by  the  old  wrilen  under  thia 
heading  have  but  little  in  oominon.     They  were  I'hyma  (bail),  Tei 
ruca  (wart),  Uolloacum,  Vitiligo,  Acnc,Svcosi),  Lupu«,SlephaDt) 
FranWiJa. 

AeH*  >»  an  inflummatory  diseaM  of  the  lolnceuus  glanda 
ined  by  ^implce  or  ptutnloa,  often  arising  from  "comodoni 
while  pimpiea  with  a  central  black  speck.  "Acne  rosacea"  affkctt 
Doce  chiefly ;  there  are  much  rednew  and  hypertrophy  of  the  akin  with 
more  or  less  acne.  Tbe  cutaneous  surface  proaenta  dilated  veasela; 
allhoUKh  often  HMoclatnd  with  inlempennce  It  freiiuently  exists  attart 
ftvm  thU.  Sytoii*,  as  now  reeoKiiitcd,  is  distlneuiihed  at  parvtitio  or 
tiuo-nanultlc ;  the  latter  form  uCfecIs  the  hair  roliiclos,  chieflv  on  the 
heard  and  face,  giving  rise  to  pustulM,  papulea,  and  cnuls.  I'he  pant* 
aitie  form  aOcclt  the  same  ports,  but  tbe  miachief  is  due  in  the  same 
kind  of  panuitn  aa  occura  in  ringworm.     (See  Ftp.  S8-A0.} 

l/ujmt  is  an  In  dam  mat  ion  and  ulceration  of  the  skin  ouoiirring  io 
•onifuloui  iubjoota,  and  characterised  by  ihn  presence  of  new  forma- 
tion. When  slight  and  tiipsrSclal,  without  ulceration,  it  ii  called 
"  lupua  erythematodes."  When  the  denoiit  forma  little  iwvllings, 
without  ulceration,  "  lupus  non  cxedont ''  is  the  term  applied ;  when 
ulceration*  and  cicatrical  are  prMenl,  it  It  calM  "  lupus  oxodenf;** 
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even  in  the  other  form,  however,  subcutaneous  cicatricial  marks  may 
be  traced. 

MoUiueum  is  a  term  applied  to  soft  tumors  of  the  skin,  one  variety 
is  fibrous,  *' fibroma  molluscum;''  another  variety,  not  exceeding  a 
pea  in  size,  is  epithelial,  **  molluscum  epitheliale ;  '*  this  latter  is  the 
contagious  variety. 

Elephantiasis  is  a  name  applied  to  two  quite difi^erent  diseases;  ele- 
phantiasis Arabum  is  a  chronic  hypertrophic  disease  of  the  skin  and 
subcutaneous  connective  tissue  characterized  by  enlargement  and  de- 
formity of  the  part  affected,  accompanied  by  lymphangitis,  swelling, 
cedema,  thickening,  induration,  pigmentation,  ana  papillary  growth; 
elephantiasis  Grsecorum  (or  true  leprosy)  is  an  endemic,  chronic,  malig- 
nant, constitutional  disease,  characterized  by  alterations  in  the  cuta- 
neous, nerve,  and  bone  structures,  resulting  in  anassthesia,  ulceration, 
necrosis,  general  atrophy,  and  deformity.  (Duhring.)  True  leprosy 
occurs  in  the  form  of  masses  of  infiltration  and  tubercles  (tubercular 
form),  in  smooth  patches  (macular  form),  and  in  patches  with  anses- 
thesia  (anaesthetic  form) ;  these  forms  may  occur  separately  or  in  com- 
bination. Frambossia  or  yaws  is  a  disease  of  the  West  Indies  char- 
acterized among  other  things  by  papules  or  tubercles  of  the  skin ;  it 
need  only  be  mentioned  here.  Vitiligo  is  an  affection  of  the  pigmen- 
tation, and  will  be  referred  to  under  that  heading  (p.  142.) 

A  satisfactory  classifi cation  of  skin  diseases  might  be  attain- 
able if  the  causes  were  more  fully  known.  As  yet,  this 
method  is  only  very  partially  available.  By  it  the  eruptive 
fevers  are  separated  from  other  skin  affections ;  and,  indeed, 
in  the  following  table  they  have  been  removed  altogether. 
The  parasitic  diseases  of  the  skin  are  likewise  separated  from 
others,  as  they  form  a  natural  group  by  themselves.  In  the 
absence  of  the  etiological  method  the  anatomical  site  of  the 
disease  and  the  nature  of  the  pathological  process,  so  far  as  it 
can  be  known,  seem  to  form  the  best  basis.  The  table  here 
given  is  from  Dr.  Duhring's  work  on  Diseases  of  the  Skin, 
third  edition,  Philadelphia,  1882.  It  is  essentially  Hebra's 
classification. 


Class  I. — Anomalia  Secretionis— Disorders  of  Secretion. 

Seborrhoea,  Comedo,  Milium,  Sebaceous  Cyst .     .   -{      ^  fands^ 

Hyperidrosis,  Anidrosis,  Bromidrosis,  Chromidro-    \   c»„^o*    i  -j- 
SIS,  Sudamen /  ^^®*^  glands. 

Class  II. — Hyperami^e — Hyperjemias. 
Erythema  Simplex,  Erythema  Intertrigo    .     .     .         Erythematous. 


Eczema 
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Glass  III. — Exsudationks — Inflammations. 

Erythema  multiforme,  Erythema  Nodosum,  Urti-   )   Ervthematous 
caria i        ^ 

Erythematous, 
vesicular, 
papular, 
squamous. 

Herpes,  Herpes  Zoster,  Herpes  Iris,  Miliaria    .     .       Vesicular. 

Pemphigus Bullous. 

Lichen  Ruher,  Prurigo,  Lichen  Scrofulosus     .     .        Papular. 

Acne,  Acne  Rosacea,  Sycosis  Non-parasitica,  Im-    "i   Puatular 
petigo,  Impetigo  Contagiosa,  Ecthyma     .     .     .    / 

Psoriasis,  Pityriasis  Rubra Squamous. 

Furunculus,  Anthrax Phlegmonous. 

f  Erythematous, 

Dermatitis i       vesicular, 

(      bullous,  etc. 

Class  IV. — H.VMORRHAOiiB — Hemorrhaoks. 
Purpura Corium,  etc. 

Class  V. — Htpertrophije— Hypertrophies. 

Lentigo,  Chloasma,  Nfevus  Pigmentosus      .     .     .        Pigment. 

MoUuscum  Epitheliale,  Callositas,  Clavus,  Cornu,    1   Epidermis, 
Verruca,  Ichthyosis,  Keratosis  Pilaris .     .     .     .    /      papillae. 

Scleroderma,   Morphoea,   Sclerema    Neonatorum,    ")  rj^-iu^, 
Elephantiasis  Arabum,  Dermatolysis  .     .     .     .    j 

Hypertrophy  of  the  Hair Hair. 

Hypertrophy  of  the  Nail Nail. 

Class  VI. — Atrophiac— Atrophies. 
Albinism,  Vitiligo,  Canities  ........        Pigment. 

Atrophia  Cutis,  Atrophia  Senilis,  StrisB  et  Macul89    ")   Corium 
Atrophicao j 

Alopecia,  Alopecia  Areata,  Atrophy  of  the  Hair  .        Hair. 

Atrophy  of  the  Nail Nail. 

Class  VII. — Nkoplasmata — New  Growths. 

Connective 


Keloid,  MoUuscum  Pibrosum,  Xanthoma    .     .     .    >      tiasue 

•1 


Rhinoscleroma,    Lupus     Erythematosus,    Lupus 

Vulgaris,  Scrofuloderma,  I<iepra,  Syphiloderma,  [-  Cellular. 

Carcinoma,  Sarcoma 

NsBvus  Vasculosus,  Telangiectasis Bloodvessels. 

Lymphangionm Lymphatics. 

Neuroma Nerves. 
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Glass  VIII. — Neukoses — Neuroses. 

HypersBsthesia,  Dermatalgia,  Pruritus     ....        Hyperaesthesia. 
Anffiflthesia Anaesthesia. 

Class  IX. — Parasit.b— Parasites. 


Vegetable. 


Tinea  Favosa 

Tinea    Trichophytina.— T.    Circinata,    T.    Ton- 
surans, T.  Sycosis 

Tinea  Versicolor 

Scabies,  Pediculosis  Capitis,  Pediculosis  Corporis,    \    «    ,-      i 
Pediculosis  Pubis /  ^"»"^«*- 

[Eruptiye  Fevers.    See  p.  130.] 


Distribution  of  Eruptions, — In  examining  a  cutaneous  erup- 
tion, it  is  a  great  advantage  to  see  the  surface  of  the  whole 
bo<ly,  or  as  much  of  it  as  possible.  Special  abundance  of  the 
eruption  on  certain  parts,  or  the  special  exemption  of  others, 
affords  at  times  considerable  assistance  in  the  diagnosis.  We 
can  in  this  way  also  detect  the  symmetrical  character  of  many 
eruptions,  or  the  essentially  local  disposition  of  others — as 
when  the  hand  or  forearms  are  affected  by  some  irritant  en- 
countered in  a  trade,  or  when  the  eruption  is  limited  to  the 
legs  and  caused  by  stockings  with  aniline  or  arsenical  dyes. 
Some  eruptions,  again,  follow  the  course  of  certain  nerves,  and 
in  zona  we  have  usually  a  pretty  strict  limitation  to  one-half 
of  the  body,  the  eruption  stopping  at  the  middle  line  both 
before  and  behind  when  the  trunk  is  involved.  But  in  addi- 
tion to  this  general  view  of  the  surface,  special  regions  must 
be  examined  for  special  eruptions.  Of  the  febrile  rashes, 
some  show  first  on  the  face  (variola  and  morbilli),  but  most 
of  them  appear  first  on  the  trunk,  so  that  we  must  search  the 
chest,  abdomen,  and  back,  and  we  should  also  examine  the 
arms  at  the  anterior  aspect  of  the  elbows,  etc.,  where  the  skin 
is  delicate.  We  look  at  the  extensor  surfaces, of  the  elbows 
and  knees  particularly  in  psoriasis ;  at  the  chest  and  back  in 
syphilis ;  at  the  clefls  of  the  fingers  in  scabies,  to  see  if  any 
little  furrows  are  present  with  acari  at  their  extremities  (see 
Fig.  23) ;  and  also  at  the  inside  of  the  thighs,  the  external 
^nital  organs,  the  mammse,  the  wrists,  ankles,  and  umbilicus 
in  this  affection;  the  face  is  almost  always  exempted.  We 
examine  specially  the  chest,  armpits,  and  between  the  shoulders 
for  phthiriasis;   over   the  chest  for  pityriasis  versicolor;  on 


Tlie  conglilutional  dinturbaHce  and  th 
associated  with  cutaneous  eruptious  must 
into.  Pyrexia,  headache,  and  perhaps  (i 
back,  BJcknega,  vomiting,  or  sliiverings; 
tingling,  and  itching  in  the  parts  affect 
portant.  Intense  pyrexia  often  i>recedt 
the  rash  in  the  emnt;-"  ' 
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back  aud  vomiting  are  oai>edalIy  suggestive  of  smallpox ;  in- 
tenw  headache  of  ty[ihuB ;  sore  throat  and  vomiting  of  scar- 
latina ;  coryza  and  Ijronuhial  catarrh  of  measies ;  shiverings 
may  occur  in  the  early  stage  of  any  of  these,  and  also  in 
erysipeias.  But  even  in  those  forms  of  eruptions,  more  usu- 
ally called  diseases  of  the  skin,  there  may  be  much  conatitu- 
tioual  disturbance,  with  considerable  pyrexia  and  some  gastric 
disorder,  us  in  eczema  and  urticaria.  The  intensity  of  the 
general  symptoms  bear^  a  much  more  distinct  relation  to  the 
extent  of  the  cutaneous  affection  in  these  cases  than  in  the 
eruptive  fevers.  Severe  neuralgic  pains  sometimes  precede, 
sometimes  follow,  the  eruption  ol  herpes  zoster.  Considerable 
pain  is  often  experienced  in  eczema,  but  in  such  a  case  the 
cause  is  apparent. 

lulling  is  an  important  fact  iii  cutaneous  disease.  It  is 
seldom  very  troublesome  in  the  eruptive  fevers,  although  often 

f resent  to  some  extent  in  measles,  smallpox,  and  chickenpos. 
t  is  seldom  marked  in  syphilitic  eruptions,  so  that  its  absence 
counts  for  something  in  the  diagnosis.  In  urticaria,  psoriasis, 
and  eczema,  itching  Is  often  very  troublesome.  In  parasitic 
diseases  it  is  a  very  prominent  feature,  esjiecially  in  scabies 
and  phthiriosis.  The  existence  of  itching  can  usually  be 
recogniied  by  the  presence  of  a  "pruriginous  eruption'  due 
to  scratching,  and  the  marks  of  the  nails  often  tell  the  same 
story ;  this  irritation  alters  the  aiipearance  of  an  eruption  very 
materially,  chiefly  by  causing  innammation.  Itching,  however, 
may  exist  without  any  eruption.  In  some  of  these  cases,  this 
may  be  due  to  a  nervous  anection  of  the  skin,  as  in  "  pruritus 
senilis,"  the  itchiness  varying  much  at  particular  times.  Pruri- 
tus, especially  at  the  intestinal  and  gen i to-urinary  oribces,  may 
be  symptomatic  of  pregnancy,  or  of  disease  of  the  womb,  atone 
in  the  bladder,  diaoetes,  piles,  or  other  affections  of  the  rec- 
tum. In  many  cases,  especially  (although  not  exclusively)  in 
children,  itching  at  the  anus  is  due  to  the  presence  of  thread 
worms;  in  them  it  is  often  associated  with  itching  at  the  nfee 
also,  as  manifested  by  picking  at  the  nostrils.  But  this  pick- 
ing occurs  also  in  iliarrbcea  and  other  forms  of  intestinal 
irritation. 

Itching  is  occasionally  present  to  a  troublesome  extent  in 
jnundioe;  it  is  not  unfrei[uently  produced  by  the  internal  use 
of  opium  and  morphia  in  all  their  forms.  Some  persons  are 
especially  liable  to  this  inconvenience  from  the  use  of  opium. 
An  itching  of  the  eyelids  ia  one  of  the  indications  of  the  action 
of  atsenic 
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Causes  OF  Cutaneous  Ekuptions.    Isfection,  Medicine, 


Food. — In  i 


iq^uiring 


a  to  the  c 


e  of  erupliona,  ^ 


i  may  aft- 


certain  the  patient'B  ideas  on  the  subject,  or  we  may  interrogate 
him  as  to  special  points  in  counectiou  with  special  forms  of 
disease. 

Infection. — In  the  group  of  eruptive  fevers  we  inquire  for 
any  similar  iltnesece  in  the  eaine  family  nr  neighborhood. 
Some  assistance  is  at  times  obtained  by  learning  that  the 
patient  haa  formeHy  hnd  certain  specific  fevere,  as  a  second 
attack  in  some  of  these  ia  but  rarely  met  with.  (See  p.  131.) 
Ill  suspected  erysipelaa,  we  inquire  for  exposure  to  this  disease 
iu  surgical  wards,  or  otherwise ;  and  for  any  contact  with  puer- 
peral fever  or  pyiemia,  especially  if  our  patienta  arc  predis- 
posed to  infection  by  recent  delivery,  open  sorca,  etc.  In 
children,  and  eapcoially  ia  hospital  practice,  where  infection 
may  be  present,  wounds  or  open  sores  predispose  to  the  occur- 
rence of  scarlatina,  which  may  be  mistaken  for  erythema  or 
erysipelas. 

In  syphilitic  eruptions  we  may  inijuire  for  the  history  of  the 
original  infection  in  the  patient.  Sometimes  we  inipiire  as  to 
the  husband  in  the  case  of  a  auspicious  orupiion  in  a  married 
woman  ;  of  course,  in  doing  so  care  and  diecretiou  must  be 
exercised.  Or  in  the  case  of  congenital  syphilid  we  may  have 
to  search  for  the  evidence  of  infection  in  the  parents,  and  in 
the  brothers  and  siaters;  in  this  last  variety,  ihe  occurrence  of 
abortions  before  the  birth  of  the  ptUiont  is  oilen  an  important 
indication  of  syphilis.  But  in  addition  to  cases  of  this  kind, 
we  can  aometimea  trace  the  infection  of  a  patient  from  second- 
ary or  congenital  syphilis.  A  nurse's  arm  may  he  infected 
from  the  sores  on  au  mfant's  anus,  or  the  nipple  ham  the  sores 
on  the  child's  mouth,  or  vux  vers-i.  (See  "Syphilitic  Eru  ptiona," 
p.  14.1.) 

Iu  im)>etigo  coutagiosa  the  [laticnt  may  inoculate  oue  jmrt 
from  another  by  means  of  scratching,  or  may  communicate 
tlie  disease  to  another  person.  The  occupation  is  important 
ill  connection  with  cases  of  suspected  glanders,  malignant 
pustule,  ett?. 

In  pamsitic  diseases  we  often  gain  considerable  assistance 
from  the  knowledge  of  their  having  spread  by  infecUon. 
Thus,  if  two  persons  slwp  in  the  same  bed.  scahira  in  the 
one  is  almost  wrtsiu  to  W-  communicated  to  the  other.  This 
disi^aso  is  also  communicated  by  infocte<l  bedclothes,  njxiit 
from  onydirect  contact  with  |>nticnt»Boafiecled.  In  ringworm 
the  aflectioii  often  spreads  from  the  use  of  ths  same  hair- 


J 
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bnisliea,  although  the  patieata  may  not  otherwiae  he  much 
associated :  ringworm  of  the  body  may  appear  in  those  who 
are  attending  on  children  whose  heads  are  affected.  In  favus 
the  contagion  may  he  derived  from  some  pet  animal  as  well  as 
from  a  patient.  The  pediculus  pubis  is  sometimes  found  in 
persons  of  good  position  from  their  consorting  with  prostitutes. 
Its  presence  usually  gives  rise  to  great  itching  and  irritation 
of  the  parts,  but  does  not  always  do  so.  This  parasite  may 
affect  other  portions  of  the  body  as  well  as  the  pubes ;  it  la 
found  in  the  axilla,  and  also  on  the  eyelashes  or  eyebrows, 
particularly  in  the  children  of  the  poor;  the  ova  may  oe  found 
at  the  roots  of  the  hairs,  presenting  a  definitely  roundish  con- 
tour on  examination  with  a  hand  lens,  and  bo  distinguishable 
from  small  scabs  or  crusts  which  they  closely  resemble.  On 
pulling  out  a  few  hairs  they  can  be  examined  microscopically 
on  a  slide.  (See  Fig.  24.)  The  itch  insects,  and  pediculi  cor- 
poris and  their  ova  often  continue  to  act  on  the  patient  through 
the  medium  of  the  underclothing  and  the  bedclothes,  even 
after  those  on  the  skin  have  been  got  rid  of  Indeed,  the  clothes 
of  the  patient  are  the  special  habitat  of  the  pediculi  referred 
to,  which  are  on  this  account  sometimes  naoiea  "pediculi  vesti- 
mentorum:"  they  often  lurk  in  the  seams,  where  they  also 
deposit  their  ova,  and  so  escape  destruction.     Certain  varieties 

Fio.  24. 


<Dn«i 


of  the  same  parasitic  disease  must  be  borne  in  mind  while 
searching  for  the  history  of  infection— thus  we  have  ringworm 
of  the  head,  of  the  body,  and  of  the  heard, 

Many  cutaneous  diseases  have  been  found  to  be  associated 
with  and  presumably  due  to  specific  microorganisms.    The 
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bai^illuB  of  tubercle  and  uf  leprosy  and  the  micmbes  of  the 
eruptive  fevers,  erjwipelas,  and  syphilis  mtiy  be  mentioued; 
but  the  subject  is  too  cuinplieattKl,  aud  in  some  phases  of  it 
too  uncerlaiu,  to  demand  niuru  aa  yet  than  a  mere  reference 
to  it  in  such  a.  Ixxik  aa  this. 

Certain  tnedicinet  and  nrlieles  of  diel  are  apt  lo  |>roduce 
cutaueouB  eriiptioos.  Shell-fish,  preserved  snlnion,  cuciinibcrs, 
walnuts,  game,  sausages,  pickles,  spices,  even  strawberries,  and 
various  other  articles  produce  at  times  an  eruption  of  urticaria 
or  erythema.  Bome  penona,  indeed,  arc  particularly  liable  to 
this  effect  from  special  article,  so  that  it  is  almiist  certain  tn 
follow  their  use;  in  others,  the  effect  is  less  constant.  These 
eruptions  Bomeiirocs  simulate  the  specific  fevers  ;  the  absence 
of  coDsitutional  disturbance  in  proportion  to  the  rash,  and  the 
abseuce  of  the  special  features  of  the  specific  fever  simulated 
may  sometimes  guide  wa  in  the  disc  rim  in  a  lion.  Of  medicines^ 
iodide  and  bromide  of  potassium,  belladonna  and  atropine, 
quinine,  salicylic  acid  and  its  salts,  chloral,  sulphur,  arsenic, 
Utr,  and  copaiba  may  be  named  as  all  producing  at  timee 
cutaneous  eruptions ;  aud  the  application  of  carbolic  acid  as  a 
drcsiiing  sometiraes  detenuines  an  eruption  of  erythema  which 
may  simulate  scarlet  fever. 

Iodide  and  bromide  of  putuFBium  produce  piin]>lf^  {acne),  which 
appeir  chiefly  on  the  Ttice  and  aliDiildvri :  wchiii'iihIIv  tlie  smption  ii 
moro  diitinctly  pustnlnr,  and  ha^  even  Wn  mittakcn  fur  anmllpoi, 
Tbe  »iuptio(i  is  iiimatimH  hem<irrhai.'ic.  The  HtfeuUtin  of  the  mucMU 
membimne  of  the  nofe  snd  evM,  and  (lie  iwelling  of  the  K'^nds  be- 
hind tho  jnws,  aomeliines  guide  ii<  in  the  reo'gnition  at  iodiim, 

Bt>1liid»nna  And  tttroiiine  produce  at  time*  a  diiiinct  erythema 
anmewbat  rtscmWinft  tnal  of  scarlNiina ;  a  certain  aimilarity  to  the 
eruption  at  meaalea  it  found  In  toni(>  casea.  Thia  rath  may  reault 
from  the  tnternal  use  of  the  dmic  (iiaiiBlly  in  full  do«e«),  it  h'om  tbs 
action  of  nxlcrnal  applieatiuii>  in  Ihe  form  of  plaalcrs,  espedatlj  if 
•xcorialiona  eiiat  on  the  ekin.  Drv-ne»  of  ibe  fliucei  and  more  or  leas 
dilatation  of  the  pupili  are  utiially  present  tn  aNiit  in  Ihe  reoognilioD 
of  thin  ciruption. 

Qui  n  inn  sometime*  givM  riie  loa  very  pronounced  red  elHoreM'oncii; 
ihii  rflt-ci  is  not  common,  and  dvpenils  on  an  idioiyni'mty  in  the 
pali.'nli  nir.'Cled. 

L'lilorul  i>ri>>n  pr«dure*  a  congeelion  of  the  akin,  and  tbli  mayai- 
•umctlir  c'linrnctcr  in  wrtain  l^a■Mof  palt^liei  of  redncKs  like  toarlstlna 

SH<k\vlicncld  and  lh«  Mlleylaten  alto  determine  patches  of  arythema 
ana  b1otihp»ofwchymu»i».  which  are  liable  to  bo  further  compiicaleil 
by  the  ollVcis  of  nrofuie  twoatinfr 

Antipyrin,  Ihallin,  and  tome  olber  of  the  iiewar  aiitipyrelici,  pro- 
duce red  nuliM  at  linica. 
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Opium  also  ■< 


c  pftlchc)  of  redn< 


ti  the 


Araentc  produces,  although  but  rarely,  an  aruption  somewhat  ra- 
Mmbling  ccswma,  ur  at  least  a  prominenL-s  of  the  papillR'  with  congei- 
tion  of  the  skin.  In  certain  ctues  herpes  zoster  has  appeared  to  be 
due  la  the  use  of  arsenic,  and  pityrinsU  rubra  has  aUn  been  known  to 
mipervune  in  connection  with  ila  adminislralion,  Puffiness  and  itcfa- 
tDg  of  tbe  eyelids,  lichnota  or  pains  in  the  bowels,  and  whiteness  of 
istist  in  ihe  recognition  of  arsenical  influence.  Local 
n  arsenic  maj-  manifest  ilaelf  bj  ulcerations  of  the  part 
affected.  I 

Sulphur  and  tar  are  said  to  produce  at  times  an  eruption  resembling   I 
a  badly  developed  ecEems,  and  large  doses  of  turpentine  may  pruduc~ 
an  erylhcmn. 

Copaiba  giircs  rise  in  some  cases  to  urticaria  of  tbe  usual  kind,  but 
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^H             tbe  white  parts  of  the  «bes1«  niaf  be  Absent,  to  Ihal  the  rash  is  only 

^H             Kppssrnnce,  bul  it  doei  not  apeciallj  affect  the  face,  and  is  not  awo- 
^H              ciated  with  calarrh.     Ckipsibn  is  so  much  used  in  the  trcalmeot  o 
^H             gonorrhtaa  that  whon  we  see  an  eruption  »s*oclated  willi  this  di«ea4« 
^H              we  should  always  lUeptcL  ihe  action  or  this  drug.     Cubebs  bos  bIbu 
^^H             b«en  known  to  produra  a  similar  raah. 

^H             dark  discoloratiun  of  tbe  ibin  affecting  tbe  parts  exposed  to  the  li^hL 

^1              ^m  their  local  action  if  applied  to  tbe  akin. 

^H               ApFECTioKa  OP  THE  Hair:  Examikation  of  Vegetable 

^H            PAKABrTEs.— Absence  of  the  hair  is  termed  "  aloi>ecia.'"    This 

4 

^^                         l«*li>rnlKuKirmip««:9»dliun'l««.    |l)mwD  l>f  Dr.  Jobs  VltaM.)      ^ 

^H           the  &(«  mid  licjKt,  the  p»hf»,  eyebrows,  and  even  the  minuU 
^H           hairs  in  even-  purt  of  the  bixly  (alopecia  tiaiversiJis).     The 
^^B           baldxtem  of  advancing  years,  and  premature  lialdness,  wbici 
^H          is  olU<u  heroditnry,  need  only  be  lueniiouod.    The  loss  of  the 

1 

i 

AFFECTIONS   OF   THE    HAIB.  127 

bsir  in  e;fphiliB,  and  after  fevere  and  erysipelas,  is  usually 
only  temporary,  but  aometimes  a  partial  baldness  becomes 
permanent  in  this  way.  Limited  patches  of  baldness  on  the 
scalp,  and  more  rarely  of  the  beard,  assuming  a  circular  form, 
or  at  least  with  circular  margins,  are  termed  "alopecia  areata;" 
in  tbis  afiection  the  bair  is  quite  absent  iii  the  fuily  developed 
affection,  tbe  skin  being  quite  smooth  and  even  glofisy.  It  is 
supposed  by  some  to  be  due  to  a  parasite  (Microsporon 
Audouini),  out  it  is  regarded  now  by  most  authorities  as  a 
neurosis.  In  ringworm  and  favus  the  hairs  are  not  quite 
absent,  the  bald  patches  present  some  stunted  hairs.  In  favua 
the  hairs  are  found,  in  a  typical  case,  to  pierce  a  cup-ebaped 
yellow  crust  near  its  centre;  tbia  sulphur- colored  crust  fre- 
quently has  a  mouse-like  odor;  patches  of  red,  irritable, 
snining  akin  may  be  found  where  the  hair  follicles  have  been 
destroyed.  The  parasite  in  favus  is  named  AeJiorimi  Sehonleinii, 
In  ringworm  the  hairs  resemble  stubble  bemg  dry  and 
withered  or  sometmies  half  broken     the  brittle  hairs  break 
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off  short ;  there  is  often  white  dust  at  their  bases,  and  the  skin 
between  them  presents  an  appearance  like  that  of  a  plucked 
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fowl.  The  parBsil«  in  ringworm  is  nsiuetl  Tljica  Irkhnphi/tina 
or  Trimphyton  ion^UTana. 

IiL  esaminiag  hairs,  scales,  cnista,  etc..  tor  vegetable  para- 
sites certain  precautions  should  be  used.  A  aiEcoEed  hair 
should,  of  course,  be  selected,  if  possible,  for  the  eKaiainalioa ; 
we  judge  by  its  stunted,  brittle  appearance,  and  by  its  lootie- 
ness  on  extraction.  In  examining  scales,  tAo  muim  of  tliem 
may  render  the  specimen  rather  opaijue  ;  the  scales  and  even 
the  hairs  may  have  to  be  dissected  by  needles  to  expose  tlie 
parasitic  growths.  Digestion  iu  a  solution  of  caustic  potash 
renders  the  specimen  more  transparent.  In  certain  cases  it  is 
desirable  to  get  riil  of  the  fet  about  the  hair  or  the  scales,  as 
the  small  oil  globules  simulate  vegetable  spores.  To  remove 
these,  sulphuric  ether  may  be  used,  either  before  the  applica- 
tiou  of  the  potash  or  after  it,  the  specimen  being  dricu  from 
the  ono  before  the  other  is  applied. 

In  eiamining  for  vegetable  parasites,  we  search  for  spores 


(conidia) ;  these  are  small  globular  boditis,  usually  arranged 
in  groups  or  clusters,  or  in  rows;  when  rows  of  these  exist  they 
may  give  otT  branches  (sporidia).  Branching  tubes,  often  of 
a  very  line  thread-like  structure,  constitute  the  "mycelium" 
or  "  t^allus ""  of  these  vegetable  growtlis ;  tliey  vary  mucli  in 
diameter,  and  oflon  interlace  iu  the  most  iuiricatt^  manner. 
Tbeee  growths  arc  not  destroyed  by  caustic  potash,  alcohol, 
eth«r,  or  chloroform;  in  doubtful  cases,  where  fet,  blood,  or 
pua  may  simulate  sports,  these  reagents  may  be  absolutely 
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live  notes.) 

Febrile  RabuesI 

Cerliiin  Hpet'ific  febrile  diseases  lire  I 
appearance  of  a  cutaneous  eruption.  The 
and  scarlet  Jever,  measles,  smallpox,  aM 
eipelaa  may  also  be  included  in  this  list  1 
poee.  In  addition  ti.>  these,  cutaneous  el 
and  uncertain  character,  are  oeawonuHm 
fever,  in  diphtheria,  and  in  cerebro-spinta 
have  alleged  the  occnsional  presence  (  " 
monia  and  acute  tuberculosis,  but  this 
doubtflil.  In  all  of  these  diseases  the  erupl 
constitutional  disturbance  and  the  ^eneH 
especially  by  pyrexia,  ahiveringa,  sickne 
headache,  pain  in  the  back,  and  general 
and  ^reat  nervous  disturbance:  convulsion) 
in  children.  Certain  of  these  symptoms  an 
in  some  fevers  than  in  others,  and  severs 
almost  absent  in  a  given  case.  In  additi 
may  be  regarded  as  more  or  less  common  ti 
toms  are  fuund  in  special  fevers :  as  the  s 
lalina  and  diphtheria,  the  bronchial  catai 
measles,  and  the  diarrhtsu  of  enteric  fevei 
infection  or  the  presumption  of  imrauuity 
from  previous  attacks  of  special  fevers  sou 
diagnosis.  The  dute  at  which  the  rash  app 
at  a  given  time,  constitutes  an  important  e 
ferential  diagnosis.  But  in  considering  ti 
some  allowance  must  be  mailc  for. 


detail,  the  foUowing 


second  day. 


-  Inter. 

B  first  day  after  the  con- 

iglitM  not  to  beclaarly 


Seaftatina  raah  appears  on  the  Srit  o 

Smallpox  appears  on  the  tbird  day. 

Utailti  Bppeari  on  the  fourth  day. 

Typhui  appears  on  the  fifth  day. 

Bnteritjerer  appears  on  the  seventh  daj'  o 

CAiejUHDOX  usually  ihows  itEelf  within  Ih 
stitulional  disturbance,  but  this  is  often  so  t 
marked. 

Oerman  tneatUt  (red  measles,  lolhein,  roseola,  rosalia,  elo.)  tnay 

Spear  on  the  second,  third,  or  fourth  day,  or  the  rash  may  be  amongst 
B  very  first  lymplomit  recngnized. 

Erv'ipelai  varies  cunilderably  as  to  the  date  of  its  appearance  on 
the  ikiii,  but  may  usually  be  detected  on  the  day  after  shiverings  or 
other  febrile  ditturbaocos  have  appeared,  Occasloniilly,  however,  the 
rash  U  delayed  or  suppressed,  or  appears  only  as  rugiiive  patches 
which  rendily  escape  notice,  just  as  happens  in  certuin  cafes  of  scar- 
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Tbi>  is  not  alnnyi  uniform,  and  ii 
with  accuracy,  as  the  infection  ma 
materials  (fomlles),  for  ^me  time  al 
the  per*Dii  to  the  disease. 
Scarlatina:  incubation  periiwi  varies  from  a  few  1 
t«n  days ;  apparent  prolongation  for  a  longer  peri 
unusual)  can  often  be  explained  more  naturally  oi 
of  infection  through  clothing  and  the  like. 
Smallpox;  thirteen  or  fourteen  days, 
Varieella,  or  ehiekenpox :  ten  bi  fourteen  days. 
Mmalti:  usually  about  a  fortnight;   e  ''  '     ' 


M  cannot  be  determined 
I  the  clothing  or  other 
jre  obvious  exposure  of 


n  days  when 


inoculated  from  niual  mucus ;  VBriutiun  in  extreme  from  si 

Iwenty-onedays. 
Oejvian  meitaUa  (Rothein) :  varies  from  seven  to  fourteen  days. 
1\f]ihia  ff.Btr :  varies  from  asifigle  day  to  nearly  three  weekB;  usually 

about  seven  to  fourteen  days, 
EnUrieferer:  about  two  or  three  weeks. 
Eryaiptlaai  period  very  uncertain  ;  probttbly  short,  as  a  rule. 

LIABILITT  TO  HEt-OND  ATTACKS. 

Scariatina:  an  indobitahle  second  attack  very  rare,  but  not  un- 
known; dubious  illnesses  erroneously  called  scarlet  fever  may 
account  for  mosl  of  the  eo-called  second  ailncks. 

Varieetia,  or  ehiekenpox :  a  second  attack  ejtlromely  rare. 

Typhut  /tier :  a  second  ntiack  extremely  rare,  hut  not  unknown  ; 
the  common  confusion  between  typhus  and  tyi>hoid  (enteric)  fever 
mtiat  be  remembered  in  judging  of  the  history  of  piaienta. 
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Sm.itlpi'x.-  asecLinl  aiLiick  by  no  means  rare;  errors 
from  olher  forins  of  pustular  eruptioni  are  quite  p< 
of  former  nlMclcs  are  usually  visible. 

Msrulet:  »  secoud  attack,  as  alleged,  i»  very  common  ;  pcxsibl?  IbU 
ma}'  trhe  from  Ibere  being  two  forms  of  meatles  with  quite  di>- 
tincl  |K)irera  of  infection  (see  "  Rdlheln"  or  "  German  meatlet "). 

Enteric  /cer:  oae  attack  dues  not  lepoi  to  afford  much  if  any  pro- 
tection from  a  >©cond  (relupass  are  also  very  common). 

Eiy*ipetiii :  one  attack  seems  rather  to  predispose  to  a  second  than 
to  afford  eiemption. 

The  icarlalma  rath,  when  well  deyelujied,  presents  a  bright 
nniform  rednees  very  similar  to  ihat  of  a  boiled  lobster.  lu 
the  early  stage  a  multitude  of  iDioute  red  jMjints  can  often  be 
recogniMd.  But  these  soon  coalesce  and  present  a  uniform 
redness.  The  raah  usually  appears  first  on  the  chest,  abdo- 
men, neck,  or  back.  It  sometimes  comes  out  tirat  on  tlie  legs. 
it  dianpjiears  on  pressure — pressure  with  the  lingers,  or  Strokes 
with  the  nails  leaving  white  marks.  In  the  progress  of  the 
rash  it  extends  from  the  trunk  to  the  arms  and  legs,  and 
frequently  can  be  seen  to  have,  bb  it  were,  freeh  developments, 
fading  in  one  part  while  extending  tii  others,  and  varying  Ui 
lirightncss  at  ditferent  times.  Toward  the  end  of  tne  first 
week  it  usually  begins  to  fade,  and  disappears  as  a  rule  before 
the  tenth  or  twelfth  day.  After  the  rash  fades  dtS4{uamatiou 
begius,  and  this  is  usually  in  proportion  to  the  severity  uf 
the  nuth.  (Desquamation,  arthritic  pains,  and  albuminous 
urine  often  point  to  the  scarlatinal  nature  of  a  rash  previously 
regarded  as  trilling.)  At  times  the  scarlatina  rash  is  so  faint 
and  evanescent  as  to  elude  recognition.  Examination  by 
good  daylight  is  very  important  in  such  cases.  In  maliznant 
forms  the  rush  is  sometimes  very  dusky  or  almost  petechial ;  in 
other  cases  it  is  patchy  and  shiJUng  in  its  appeamuce.  In  the 
puerperal  form  the  rash  may  not  be  noticeable,  or  may  only 
oe  traceable  as  slight  patches  on  the  bands  or  elsewhere. 

The  raslii*  most  likely  to  be  misiaken  for  scarlatina  are 
the  bclludiiiiiia  nwh,  the  eruption  of  urticaria  when  the  white 
Mrts  of  the  wheals  are  absent,  and  some  forms  of  erythema. 
This  last  disease  has  probably  been  the  real  aRectiun  in  some 
nittieuts  said  to  ha'.'e  been  repeatedly  attacked  by  scarlatina. 
In  young  infanta  a  transient  ervthema  or  roseola  sometimes 
simulates  scarlatina  ;  il.i  re[^H<titioii  and  the  absence  of  sora 
throat  serve  Uy  ilislinguish  it.  The  bright  redness  and  the 
copious  desquamation  iii  "  Pityriasis  rubra  acuta"  have  aome- 
tiiues  bc«n  mistaken  for  scarlet  lever.  In  "  Germun  nioaslee," 
the  rash  often  resembles  scjirlatiua  so  closely  that  it  cannot 
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ttMcriminated  in  the  lat«r  stage  of  the  eruption.  In  all 
of  doubtful  rash,  the  character  of  the  tongue,  nud  espeui- 
tlie  pres^Dce  of  aorc  throat,  with  patches  on  the  too^s 
or  ulcerations,  eoustitute  iiioet  importaat  giiidt« ;  indeed,  wlien 
Ihe  rash  U  cipunu  we  must  have  great  heaitatiou  in  admitting 
iU  scarlatinal  nature  if  there  be  no  sore  throat.  (Jonstitutional 
disturbance  and  pyrexia  are  present  in  all  degrees  in  scarla- 
tina, and  eometinies  are  so  slight  as  to  evade  our  reeugiiitioo. 
6iibse(]uent  desquamation  or  peeling  of  the  skin  about  the 
fiagere  or  elsewbere,  and  the  occurrence  of  alburniuuriu  about 
the  tenth  to  the  twentieth  day,  oiten  clear  up  the  nature  of 
R  doubtful  rash.  A  previous  attack  of  scarlatina  is  not  an 
■bsolute  protection  from  this  disease,  but  it  is  rare  to  iind 
clear  evidence  of  a  second  attack.  There  is  great  variijtj'  in 
the  prodispQsition  to  take  scarlet  tever.  A  person  may  have 
been  exposed  to  the  disease,  even  in  the  same  bed,  and  escape 
ihe  iniectioD,  hut  may  be  attacked  on  much  slighter  exposure 
]at«r  on. 

An  eruption  of  roseola,  resembling,  to  some  extent,  that  of 
scarlatina,  sometimeti  appears  belbro  the  smallpox  raeli  cornea 
out.  It  is  likewise  found  atier  vaccination,  and  revaccina- 
tion.  A  similar  redness  is  noticed  occasiunall^  in  enteric 
fever  in  its  early  stage,  and  in  connection  with  relapses. 
(Roseola  esanthematica.) 

Tilt  imiallpox  eruption  (variola)  ap[)ears  as  a  rule  on  the 
thinl  day,  but  sometimes  on  the  second,  funrtli,  or  fifth.  In 
Krious  cases  it  appears  early,  as  a  rule.  The  stage  of  incuba- 
tion is  usually  a  rortnigbt.  Occadonally  a  "  roseola "  precedes 
the  tnte  smallpox  eruption,  giving  rise  to  the  idea  ot  scarla- 
tina. The  appearance  of  the  smallpox  rash  is  usually  aMoci- 
Hted  with  a  distiuct,  and  often  with  a  very  great  diminution 
of  the  previous  febrile  disturbance  (see  Fig.  10),  unless,  in- 
deed, in  the  giiver  forms,  where  the  decline  may  be  scarcely 
noticonblo.  The  eruption  appears  first  on  the  face  and  nock 
in  most  caaes.  but  sometimes  on  the  palate,  the  wrists,  or  the 
irtink :  it  spreads  to  the  other  parts  in  a  day  or  two.  At  the 
beginning  the  eruption  consists  of  red  papules:  these  can  bo 
felt  to  be  hai-d.  like  small  shot  embeddeii  under  the  skin. 
The  Dimples  in  the  course  of  a  day  or  two  become  venicular, 
but  tne  contenla  rapidly  become  |iurulcut,  and  ou  area  of  in- 
flammation  (areola;  ap[ienra  around  the  pustules ;  consider- 
aMe  swelling  and  itching  of  the  skin  usually  accomjainv  a 
W\'erc  eruption.  When  the  pustules  run  into  one  another 
they  are  called  "  confluent,"  wneii  they  remain  ijuite  separate 
VI 
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the  term  "  disfircte  "  ia  applied.  A  depre^iuii  in  Lhe  centre  of 
the  pustult;  usually  becomes  apparent  soon  aft«r  it  is  fonned. 
but  this  "umbilii/utioii,"  as  it  u  culled,  does  uut  always  occur, 
and  sumutimcs  it  becomes  elfnced.  Kach  pustule  is  multi- 
locular.  Tbe  "  niaturutiun"  of  the  pustule  occurs  aliout  the 
ninth  day.  As  the  pustules  shrink  scabs  are  formed,  noil 
wheu  these  separate  dark  colored  staiua  remain  for  a  time. 
Depressed  marlts  or  "  pits  "  are  left  in  proportion  to  the  sever- 
ity of  the  case.  Tbe  smallpox  jtapules  may  uflco  lie  felt  in 
the  roof  of  the  mouth,  the  soft,  palate,  and  the  tongue;  iho 
eruption  occurs,  abo,  in  other  parts  of  the  mucous  8urfae«r, 
In  severe  eases  bemorrhagea  are  seen  under  the  skin  os  well 
as  inside  the  pustules.  Hemorrhages  from  tbe  mucous  mem- 
branes and  a  few  ])apuleci  may  be  the  only  visible  raanifestn- 
tiou  of  hemorrhagic  smallpox. 

In  smallpox  modified  by  vaeciDDtioD  i  varioloid),  tlie  erup- 
tion is  usually  less  abundant  and  is  not  often  confluent.  The 
constitutional  disturbance  may  be  considerable  or  but  slight. 
The  eruption  may  closely  resemble  that  of  unmoditied  amall- 
pox,  or  it  may  consist  simply  of  a  fev  abortive  pimples  with- 
out any  proper  vesication  or  pustulation.  Vaccination  and 
r^vaccination  lessen  tbe  cbance  of  contracting  smallpox  very 
materially.     (For  diagnosis  see  below.) 

C'Ai'e^ra^Htx  (varicella)  resembles  smallpox  in  many  reepecta, 
but  it  ia  essentially  vesicular,  although  it  may  be  pustular 
where  irritated ;  the  hard  nodular  papula  are  usually  absent. 
The  eruption  has  no  special  preferenco  for  tbe  face,  but  ralJter 
for  the  shoulders,  bade,  and  hairy  scalp.  The  vesicles  are 
preceded  by  nit  eruption  of  red  s]m>Is,  but  Hiightly  elevated: 
the  lesion  is  altogether  much  more  superficial  tbon  in  small- 
pox and  there  are  no  dissepimenis  iu  the  ve«cles.  The  eru})- 
tion  usually  apjKUkrs  within  twenty-four  hours  of  tlie  preluding 
disturbance,  if  there  bus  been  any,  but  a^  a  rule  this  is  slight. 
A  succession  of  separate  crops  of  the  eruption  can  often  be 
reci^uiKod  from  their  being  present  in  ditlercuL  stages.  It  is 
an  inlcctiouB  disease,  but  usually  attacks  children  only.  It  is 
not  prcvental  by  vaccination,  and  does  not  protect  the  patient 
from  smallpox. 

The  rhirj  diffintUiee  in  lhe  diai/nmU  of  muiUiiox  arise  in  tie 
slighter  forms,  occurring  in  vi»ccinnt«d  persons,  as  the  few 
pimples  which  appear  may  be  regarded  as  trivial,  especially 
if  the  gialient  be  subject  to  itcnc.  In  some  forms  of  measles  a 
(sertain  rcHcmblanec  Ut  smallpox  arista  from  the  spots  in  the 
early  stage  being  unuaualiy  hard,  or  from  the  ilualiy  hue  Mid 
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hemorrhagic  tendency  of  the  rash.  In  some  forms  of  small- 
pox also,  the  rash  resembles  measles  from  a  transient  efflores- 
cence forming  a  basis  for  a  subsequent  papular  eruption.  The 
presence  or  absence  of  the  shot-like  papules  peculiar  to  small- 
pox and  the  subsequent  course  usually  guide  us  aright.  A 
pustular  eruption  in  syphilis  sometimes  resembles  smallpox 
very  closely,  especially  when  it  appears  after  great  general 
disturbance.  An  eruption  from  iodide  of  potassium,  usually 
papular  but  sometimes  pustular,  occasionally  simulates  small- 
pox. The  presence  of  the  loculi  and  the  umbilication  in 
smallpox  pustules  are  often  useful  in  guiding  us. 

Chickenpox,  although  usually  differentiated  easily  enough 
from  smallpox,  is  sometimes  quite  undistinguishable  from  the 
modified  form  of  the  disease,  at  least  in  isolated  cases. 

The  meaAlea  eruption  (rubeola,  morbilli)  appears  usually 
on  the  fourth  day,  and  corresponds  with  an  exacerbation  of 
the  prodromal  fever.  (See  Fig.  11.)  It  appears  almost 
always  on  the  face  first.  It  consists  of  elevated  red  spots  or 
patches,  which  tend  to  assume  a  circular  or  crescentic  outline. 
At  first  the  skin  between  the  spots  is  not  red,  but  it  usually 
becomes  so  in  some  parts,  and  the  elevated  patches  often  coa- 
lesce. The  eruption  spreads  from  the  face  to  the  trunk,  and 
from  the  trunk  to  the  limbs.  It  may  be  three  or  four  days 
before  the  rash  attains  its  maximum  extent,  and  it  may  be 
fading  in  some  parts  as  others  become  affected.  The  rash 
fades  on  pressure  in  ordinary  cases,  but  in  grave  forms  the 
eruption  may  be  dusky  ana  even  petechial.  Considerable 
swelling  of  the  skin  of  the  face  is  usually  obvious  in  measles. 
The  coincident  phenomena  generally  guide  us  aright  in  the 
early  stage  or  in  doubtful  cases ;  running  at  the  nose  and 
eyes,  sneezing,  cough,  and  bronchitic  r&les  are  very  common. 
In  cases  with  a  receding  or  undeveloped  rash  we  have,  at 
times,  grave  nervous  disturbance. 

The  eruptions  most  likely  to  be  confounded  with  measles 
are  copaiba  rash,  typhus,  roseola,  and  hemorrhagic  smallpox 
in  the  early  stage. 

The  German  measles  rash  (rubeola  notha,  roseola,  rotheln, 
rosalia)  resembles  at  times  measles  and  at  times  scarlatina,  or 
it  may  begin  with  a  resemblance  to  measles  and  become  very 
like  scarlatina.  It  does  not  show  such  a  preference  for  the 
face  as  measles,  and  the  crescentic  character  is  less  marked. 
The  rash  nrtiy  be  very  abundant  with  but  a  moderate  tempera- 
ture (102°  or  108°  F.).  It  usually  appears  about  the  same 
time  after  the  beginning  of  the  febrile  disturbance  as  a  scar^ 
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Intinn  rash,  but  may  bo  somowhat  later.  There  nmy  be  sliglil 
sore  throat,  but  seldou)  any  distinct  i>atches  or  uU^eratiuli. 
Tliore  may  bo  alight  bronchial  catarrh.  The  symptoms,  like 
the  rash,  present  a  combination  of  the  peculiarities  of  scarla- 
tina and  measles,  but  the  whole  disease  is  uauall;  mild  and  of 
BlKirt  duration,  and  the  rash  disappears  in  threo  or  four  days. 
The  disease  is  communicated  by  a  s^ial  infection,  evidently 
different  from  that  of  either  scarlatma  or  measles,  and  a  pre- 
vious attack  of  one  or  lK)th  of  these  diseases  dues  not  protect 
the  patient  from  German  measles.  It  is  probable  that  this 
disease  is  often  involved  in  the  not  uncommon  reports  of  chil- 
dren having  had  measles  twice.  This  form  of  eruption  is 
sometimes  confused  with  a  copious  typhus  rash,  as  well  be 
with  scarlatina  and  measles.     It  also  resembles  the  copaibn 

TAe  typhnx  rmh  appears  ironi  the  fourth  to  the  seventh  day, 
usually  about  the  fifth  day  from  the  first  signs  of  acute  tUnevs. 
The  rash  ia  but  rarely  absent  in  typhus  fever,  except  in  mild 
attacks  iu  young  patients,  and  iu  extent  and  deirth  bear  a  dis- 
tinct relation  to  the  severity  of  the  case.  It  is,  however,  very 
apt  to  be  overlooked  by  the  inexperienced,  owing  to  \\a  delicate 
tint,  to  its  brief  duration  In  some  ca^es,  or  to  the  absence  of 
good  daylight  for  the  examination.  Sometimes  the  inexperi- 
enced look  too  cloaelv  into  the  skin,  and  so  lail  to  see  the 
mottled  rash,  which  becomes  more  evident  when  looked  at 
fVom  a  little  distance.  A  ditty  condition  of  the  skin,  and  the 
presence  of  flea-bit«8,  also  render  the  recognition  of  a  typhus 
rash  more  difficult.  Flea-bites,  indeed,  jireaent  a  eonsidemhle 
resemblance  to  typhus  spots  in  certain  stages,  but  the  central 
minute  dark  dot  or  bite  can  often  I>e  recognised ;  flea-hitui 
also  are  gunemlly  aggregated  on  covered  p&tX»  of  the  body, 
tvphuB  sjNtts  nra  often  seen  on  the  back  of  tlie  hands.  Before 
the  rush  ap))eur^  in  a  definite  form  there  is  fre<]uently  a  cun- 
ecstion  or  redness  of  the  skin,  well  shown  on  pressing  with  the 
nn^re,  (isjK'cially  over  the  hack,  the  chest,  and  the  belly. 
This  condition  is  nssodnled  with  suffusion  of  the  eyes,  am]  a 
diiigy  complexion. 

There  arc  two  elements  in  the  typhus  rash,  which,  however, 
are  not  always  both  pi-cscnt— the«e  are  definite  s\\(i\s  and  a 
more  general  mottling.  The  spots,  when  seen  immrdiaUly  m&kt 
their  appearance,  are  usually  red,  jierhaps  slightly  elevated, 
and  they  disappear  on  nressure.  They  vary  in  size  up  tn 
about  a  (piarter  of  an  incii  in  diameter,  and  are  irregular  in 
their  form.    In  a  day  or  »o  they  become  dirty  looking,  and 
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cease  to  disappear  on  pressure.  Fresh  spots  may  appear  dur- 
ing the  first  two  or  three  days  of  the  eruption,  but  these  are 
superadded  to  the  first  ones,  which  remain.  The  spots  ulti- 
mately become  bluish  or  reddish-brown  in  color,  and  distinct 
petechise  or  subcutaneous  hemorrhages  are  not  unfrequently 
developed  in  the  typhus  spots.  In  addition  to  the  distinct 
spots  just  described,  we  usually  have  soon  after  they  appear  a 
general  mottling  of  the  skin,  as  if  there  were  a  "subcuticular" 
eruption  of  minute  spots.  This,  indeed,  may  be  the  only 
eruption  visible  in  certain  cases,  especially  in  the  mild  forms. 
This  mottling  requires  a  good  light  for  its  observation,  and 
the  chest  and  abdomen  should  be  well  bared  for  the  examina- 
tion; pressure  of  the  fingers  is  useful  in  ascertaining  the  pres- 
ence of  this  rash.  The  term  "  mulberry  rash  "  has  been  used 
as  descriptive  of  the  general  appearance  of  the  typhus  erup- 
tion. The  parts  on  which  the  eruption  first  appears  are  the 
trunk,  more  especially  on  the  front,  the  parts  about  the  front 
of  the  shoulders,  and  sometimes  even  the  arms  and  hands. 
The  legs,  and  particularly  the  face,  are  less  affected,  but  when 
the  rash  is  copious  the  distribution  may  be  very  general.  The 
rash  persists  for  about  a  week  after  its  appearance,  fading 
somewhat  as  improvement  begins,  or  becoming  blue,  dark,  or 
petechial  as  death  approaches,  and  the  spots  continue  to  be 
visible  on  the  dead  body  if  the  rash  has  existed  for  some 
time. 

A  second  attack  of  genuine  typhus  is  very  rare,  but  owing 
to  the  frequent  confusion  of  enteric  fever,  and  perhaps  pneu- 
monia, with  this  disease,  the  mere  fact  of  a  former  attack 
being  alleged  cannot  be  much  relied  on,  but  special  inquiries 
as  to  the  place  in  which  the  illness  occurred,  and  as  to  its 
symptoms,  may  clear  up  the  doubts. 

The  eruptions  most  likely  to  be  confused  with  typhus  by 
the  inexperienced  are  those  of  measles,  German  measles,  and 
flea-bites.  A  rash  somewhat  resembling  that  of  typhus  ap- 
pears occasionally  in  relaping  fever.  A  much  more  common 
error,  however,  consists  m  overlooking  the  presence  of  the 
rash  altogether. 

The  enteric  fever  eruption  is  almost  never  very  obtrusive,  and 
so  it  is  seldom  noticed  by  the  public;  as  a  rule,  it  requires  to 
be  carefully  looked  for.  It  api)ears  chiefly  on  the  trunk,  and 
es|>ecially  on  the  abdomen,  but  an  examination  of  the  back 
sometimes  discloses  the  only  spots  visible.  The  eruption  con- 
sists of  small  circular  rose-colored  papules  (lenticular  spots) 
not  exceeding  one-eighth  of  an  inch  in  diameter ;  they  are 
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sligbtlj  but  distinctly  elevated ;  they  fade,  or  almost  dis- 
appear on  gentle  pressure,  and  they  fiide  in  this  wav  eu  long 
as  they  last,  diflering  in  this  respect  from  the  typhus  spou. 
The  uiimber  of  thrae  spots  in  a  caso  of  enteric  fever  variffl 
pxtreeilingly ;  in  some  cases  oulv  two  or  three  such  paptilee 
can  be  found  on  a  careful  searcii  of  the  whole  body,  uid  in 
others  there  may  be  twenty  or  thirty  on  the  abdomen.  The 
abundance  of  the  eruption  bears  no  relation  to  the  severity  of 
the  case.  Borne  cases  present  only  one  or  two  spots,  although 
carefully  examined  every  day,  and  not  very  unfrecjuently  no 
eruption  can  be  found  at  all.  The  spots  apjiear  in  successive 
crops,  each  crop  lasting  about  four  or  live  days  before  disap' 
poaring.  This  lealure  of  a  succession  of  rose  spots  is  most 
important  in  the  diagnosis.  It  can  be  demonstrated  by  mark- 
ing with  ink  all  the  spota  viable  to-day,  say  with  a  circle, 
those  which  Kpi>ear  to-morrow  with  a  triangle,  and  those  which 
appear  next  with  a  square;  by  the  time  tJieae  last  appear,  the 
firei  marks  will  be  found  empty  or  containing  only  the  merest 
trace  of  a  sput.  This  empUon  seldom  appears  Iwfore  the 
seventh  day  of  the  fever,  but  its  appearance  it  ofl«n  much 
later.  Fresh  eruptious  may  continue  to  appear  until  con- 
valcecence  is  fairly  established,  and  they  may  appear  iluriug 
a  relapse,  even  altliough  none  were  pre9<ent  in  the  first  attack. 

In  addition  lo  those  roae-colored  lenticular  spola,  very  deli- 
cate blue  patches  (tachea  bleuatres)  have  been  dtaeribed  iu 
this  fever  as  appearing  on  the  abdomen,  and  an  erujilion  of 
Budamina  is  regarded  by  some  as  very  charaet«ristic  of  this 
disease,  but  these  last  are  found  in  %-arious  other  nfToctions. 
(fwe  "Sudamiua,"  p.  i;(9.» 

The  chief  sourcee  of  fallacy  in  connection  with  the  erup- 
tion of  rnt«rie  fever  are:  (1)  An  imperti-ct  examination  of 
the  Inink  of  the  body,  (2)  Mistaking  the  presence  of  acci- 
dcjiliil  pimplcfl  for  true  "  rose  B[Mits; "  the  marking  and  Bub«- 
qiicnt  otmrvstion  of  these  bring  out  their  difference.  (3| 
Typhus  sjiots  when  freshly  out  somelimes  resemble  "  nm 
spots,"  as  rhoy  fade  on  prtaaure  at  this  time,  but  become  per- 
sistent after  a  day  or  two.  There  is  no  mottling  between  the 
enteric  rose  spota.  (4)  An  abundant  eruption  of  "  rose  spots" 
has  sometimes  l»een  eont'iniuded  with  a  typhus  rash. 

(Enteric  fever  is  coiilHgiiiiiH,  no  doubt,  chiefly  through  tJie 
tutuitinal  excretions;  it  fre<]ueDlly  alfects  various  inmates  of 
a  bouse  about  the  same  time,  aad  arises  very  often  from  bad 
druno  or  leaking  soil  pipes  and  contaminuled  wiit«r  supply. 
This  may  o]iL-raic  iu  jtoisuniag  milk,  which  swmis  lo  W  a  very 
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suitable  vehicle  for  the  propagation  of  the  poisoD.  A  pre- 
vious attack  does  not  seem  to  afford  much,  if  any,  protection 
from  a  second.  Inquiry  into  these  matters  may  aid  the  diag- 
nosis.) 

Sudamina  or  miliary  vesicles  are  minute  accumulations  of 
the  secretion  from  the  sweat  ducts,  arising  from  obstruction  to 
their  openings.  They  vary  in  size,  but  are  seldom  larger 
than  a  pin-head.  They  can  be  felt  as  giving  a  roughness  to 
the  surface  and  can  be  seen  in  good  light  as  glittering  points. 
Their  contents  are  usually  clear;  occasionally  there  is  evi- 
dence of  inflammatory  action  in  their  contents  being  opaque 
and  their  bases  inflamed.  This  latter  condition  has  been 
separated  from  sudamina  by  some,  and  named  "  miliaria." 

Sudamina  are  found  in  various  diseases  characterized  by 
much  sweating,  and  have  no  specific  significance,  although 
formerly  they  were  regarded  in  this  light.  They  are  common 
in  enteric  fever,  acute  rheumatism,  phthisis,  and  after  child- 
birth. 

Erysipelas  is  characterized  by  redness  of  the  skin,  the  in- 
flammation has  a  deeper  seat  than  in  erythema,  and  there  is 
usually  very  considerable  swelling  and  elevation  of  the  affected 
part.  The  redness  is  usually  pretty  sharply  defined  by  a  line 
Dounding  the  part  affected,  and  it  extends,  as  a  rule,  in  a 
continuous  way  from  one  part  to  another.  Vesication  is  not 
uncommon  in  erysipelas  if  severe,  and  even  the  deeper  subcu- 
taneous tissue  may  be  involved  in  the  more  serious  forms 
(phlegmonous  erysipelas)  which  are  met  with  in  surgical  prac- 
tice. Erysipelas  oft«n  extends  from  wounds  or  sores,  especially 
when  it  arises  from  infection ;  but  it  may  be  idiopathic,  and  it 
seems  at  times  to  arise  from  direct  ex])osure  of  the  part  to 
cold.  In  medical  practice  it  is  usually  found  attacking  the 
head  and  face,  causing  much  swelling  of  the  loose  tissues 
about  the  eyes  and  nose.  Or  it  may  attack  a  limb,  or  begin- 
ning in  one  leg  it  may  spread  U])  the  thigh,  and  crossing  over 
come  down  the  other  leg.  It  occurs  in  newly  bom  children, 
spreading  sometimes  from  an  unhealthy  umbilicus,  but  it  may 
appear  in  older  children  also,  apart  from  any  open  sore.  It 
may  attack  puerperal  women,  who  are  specially  liable  to  such 
infection,  and  in  some  cases  of  undoubted  erysipelas  no  rash 
may  be  visible;  these  attacks  are  usually  called  puerperal 
fever.  Sometimes  in  grave  forms  of  erysii)elas  the  patches  of 
redness  are  irregular  and  fleeting,  readily  escaping  notice.  In 
connection  with  extreme  dropsy  of  the  legs,  whether  the  skin 
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r  is  punctured,  and   sometimes  iijiiirt  from  any 
jwias  oiXeu  forms  a  grave  complication. 

G,   PrGMKSTATION,    AND  DffiCOLOKATION   OP 

THK  Skis. 

Ills   lumorrliuffea  arc  recognized   by   their  being 
a  pressure.    'Wlieu  small,  the  words  "  petechije'' 
laes"  are  used:  when  large,  the  t«rm  "vibices" 
applied.    These  hemorrhages  are  found  in  typhus 
lilpox,  in  purpura,  in  scurvy,  in  diseases  of  the 
leen,  and  in  the  lerininai  stage  of  dropsy  and 
iling  diseasea.     We  niuBt  examine  for  any  history 
ge  from  the  nose,  guras,  or  bowels,  in  cases  of 
f  the  hemorrhagic  diathesis  ;  and  we  may  some- 

in  coDDeotion  with  rheumatic  affections   of  the 
mspected  scurvy  we  inquire  for   a  history  of  de- 
vegetables  and  milk ;  this  may  readily  occur  iu 
>  often  live  on  tea  and  bacon  aud  bread.    The 
ijiongy  gumt>  and  fetid  breath,  und  the  existence 
lardness  near  the  hemorrhagic  patches,  especially 
isually  guidi-  us  aright.     In  disease  of  the  liver, 
c,  the  spots  of  hemorrhage  seem  to  be  due  to  a 
J^jnhHjlood^r^Vlihu^ew^n^^ 
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The  vellow  tuie;e  of  jaundiee  m  described  elsewhere,  and 
Bome  of  ihe  conditions  most  likely  to  be  cuufouuded  with  it 
are  there  referred  to.  (See  Chapter  XII,)  Aseociatcd  some- 
times with  jaundice,  but  also  occiirriDfr  independently  of  it, 
we  have  at  times  localized  yellow  patches,  cuiefly  about  the 
eyelide,  but  SDcnetimes  elsewhere  (xanthelnsina) ;  occiuionally 
the  yellow  discoloratious  are  associated  with  distinct  tirni 
tumors  of  small  sin;  occurring  in  various  parts  (xanthoma). 

Chlorosis,  syphilis,  malarial  fevers,  and  cancers  may  all  pro- 
duce an  unhealthy  color  and  complesion.  In  phthisis,  also, 
we  souetiroeB  see  conaidenible  pigmentaiion  about  the  cheek- 
bones, and  around  the  orbits. 

Great  exposure  to  the  air  and  weather,  associated  with  un- 
cleaDlineas,  gives  ri^  to  a  darkening  of  the  skin  with  brownish 
S|)ots  and  freckles, and  sonietiine«  a  more  general  and  uniform 
discoloration  (vagabond  ism  us).  Bailors  and  others  exposed 
to  tropical  climates  have  frequeotly  a  swarthy  look,  and  the 
influence  of  twx  must  not  be  forgotten. 

In  pityriasis  versicolor  there  are  defined  jwtches  of  brownish 
diBcolornti<m,  with  minute  w-ales,  situated  usually  on  the  cheat 


or  at  least  ou  the  trunk  ;  the  parasitic  nature  of  this  eruption 
can  be  demonstrated  by  scraping  ofl"  a  few  scaler,  digeeling  in 
liquor  potass^,  and  examining  by  the  microscope.  The  branch- 
ing gruwtlis  of  the  parasite  and  the  aggregation  of  spores  in 
I   bundles  are  shown  in  the  diagram  (Fig.  31 ;. 
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Pregnancy  ia  very  often  characterized  by  consiilefHlilc  \»s;- 
tiiiiutation.  It  U  chiefly  marked  arouud  the  nipple,  nituut  (lie 
linea  alba,  and  on  the  face.  In  uterine  turaore,  and  in  other 
forms  uf  uterine  disease,  there  are  ofYen  "distinct  brownish 
patche*  on  the  face,  chiefly  on  the  brow,  but  other  parts  may 
alao  be  ftttected  'cbluasma  utiTinum). 

In  Addison's  disease,  the  pigmentation  aflecte  chiefly  the 
face,  the  exposed  part  of  the  necic,  the  bac)<s  of  the  hands,  the 
axillary  and  umbilical  reeions.  the  genitals,  and  the  inner 
aspect  of  the  thighs.  This  discoloration,  described  as  "  bronzed 
skin,"  resembles  the  tint  of  a.  mulatto,  but  in  some  parl«  the 
discoloration  is  darker  or  almost  black.  In  many  cases,  con- 
siderable assistance  is  experienced  by  finding  brownish  stains 
or  bUck  streaks  on  the  buccal  mucous  membrane  and  on  the 
tongue  and  the  nipples,  although  these  also  may  occur  in  other 
conditions.  The  constitutional  symptoms  associated  with  the 
pigmentation  in  Addison's  disease  are  those  of  asthenia  rather 
than  of  emaciation,  combined  with  great  feebleness  of  the  mus- 
cles, including  the  heart  itself.  Pains  in  the  back  and  vomit- 
ing are  not  uncommon.  The  disease  is  often  complicated  with 
pulmonary  phthisis,  or  disease  of  the  vertcbne,  but  the  diag- 
nosis can  ue  most  safely  arrived  at  when  the  prostration  and 
discolorntiou  seem  otherwise  inexplicable.  It  is  commonest 
in  young  male  a<lults ;  greater  care  is  re(]uired  in  the  diag- 
nosis in  the  case  of  women,  and  especially  if  there  be  any 
uterine  irregularity.  The  presence  of  hepatic  or  renal  disease 
ought  also  to  make  us  more  guarded  in  our  diagnosis  in  cases 
of  Dronzing, 

White  pnfehf*  of  skin  may  result  from  cicatrices  of  nil 
kintla.  White  streaks  arc  seen  in  connection  with  atrophic 
lesions  of  the  akin,  which  may  be  associated  with  evidence  of 
atrophy  or  defective  formation  elsewhere.  White  vertical 
lines  on  the  abdominal  walls  are  found  habitually  in  women 
who  have  borne  children ;  they  sometimes  guide  us  in  forming 
an  opinion  as  to  this  {m-X.  They  arise  from  previous  disten- 
tion: similar  streaks  are  found  in  persons  of  tmth  sexes  and 
in  children,  in  connection  with  former  dropsical  swellingH  of 
thi!  belly.  White  patches  fr<>m  simple  absence  of  pigment  iu 
the  !«kln  are  named  vitiligo  or  leucoderma :  around  the  margin 
uf  the  white  patch  then!  is  an  increase  or  deopening  of  the 
nntuml  color  of  the  skin.  Absence  of  pigment  in  tfic  skin, 
hair,  and  choroid  constitutes  albinism. 
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Syphilitic  Eruptions. 

Syphilitic  eruptions  assume  nearly  every  variety  of  appear- 
ance found  in  disease  of  the  skin.  It  is  of  more  importance 
to  recognize  an  eruption  as  syphilitic  than  to  define  its  special 
form. 

The  following  points  for  such  a  discrimination  are  given  by 
Dr.  Tilbury  Fox :  1.  Previous  syphilitic  infection,  as  evidenced 
by  the  history,  by  cicatrices  of  the  primary  sores,  etc.  2.  The 
symmetry  of  syphilitic  eruptions.  3.  Their  so-called  "  copper 
color ; "  dull  red  at  first,  becoming  reddish  yellow-brown. 
4.  A  tendency  to  circular  form  of  the  patches.  5.  The  scales 
when  present  are  very  light  and  small.  6.  The  crusts  are 
thick,  greenish,  or  black,  and  adhere  firmly ;  vesicles  are  flat, 
and  do  not  rupture  readily ;  ulceration  is  common,  the  surface 
ashy  gray,  and  the  edges  sharp.  7.  Pain  and  itching  in  the 
parts  are  not  usually  troublesome.  8.  Polymorphism ;  papules, 
pustules,  and  tubercles  coexist  in  the  same  subject,  or  one 
form  of  eruption  gradually  assumes  the  character  of  another. 

As  to  the  different  periods  of  syphilitic  eruptions  he  gives 
the  following  chart : 

1st  period — Syphilitic  fever,  with  transient  hyperemia  of 
the  skin,  giving  rise  to  roseola,  etc.  (about  the  same  time 
as  the  sore  throat — a  few  weeks  after  infection). 
2<1  period — Hyperemia  and    infiltration   about    the  seba- 
ceous glands — syphilitic  acne. 

Hyperaemia  and  deposit  in  the  hair  follicles,  syphilitic 

lichen. 
In   the   derma — papular,  and  tubercular,   squa- 
mous and  pustular  syphilis. 
About   the  nerves — syphilitic  herpes  and  pem- 
phigus. 
3d  period — Characterized  by  changes  in  preexisting  syphi- 
litic formations  which  lead  to  syphilitic  ulceration,  exos- 
tosis, etc. 

In  congenital  syphilis  we  look  for  mucous  tubercles  at  the 
anus  or  mouth,  red  patches  or  pustules  on  the  buttocks,  ankles, 
or  hands,  subacute  onychia,  fissures  at  the  lips ;  a  history  of 
"  snuffles  '*  at  birth,  and  the  presence  of  notched  teeth  or  of 
old  keratitis  or  nervous  deafness,  are  important. 


NAILS — GLAND3. 


AFFKtTIUSS   OF   THE   MaILS. 

ABe<;lion«  of  the  niiUs  iMuiQliiiiee  ^ive  to  liidi<»t«  constitu- 
tionul  disorders ;  there  are  also,  of  course,  IooaI  affeotiouB  of 
ihejiarta. 

Carving  n/  the  nmU  is  observed  along  with  a  dubbed  sliape 
of  the  finger-ends,  in  coses  of  phthisis ;  sonietinics  the  curv- 
ing esiata  without  any  of  the  clubbing  referred  to.  This 
delonnity  is  sot  limited  to  phthisis,  but  is  found  in  varions 
chronic  states  tending  to  atro[ihy.  It  may  be  tbund  in  cardiac 
and  aneurisiual  disease,  and  in  tlie  latter  is  sometimes  on  one 
side  only. 

Atrophy  of  the  ttnilt,  shown  by  much  curving,  yellowish- 
brown  discoloration,  cracking,  etc.,  may  result  from  lesions  of 
the  nerves,  or  from  disease  of  the  spinal  con.1,  and  are  found 
at  times  even  in  hemiplegia.  Coses  are  reporte<l  of  shedding 
of  the  toe-nails  repeatedly  in  locomotor  ataxy. 

Traiumerte  white  mark*,  or  thinned  portions  in  the  nails,  are 
sometimes  clearly  seen  al^r  serious  illnesses,  such  as  fevers, 
and  we  may  occasionally  avail  ourselves  of  them  in  checking 
the  history  or  Uie  dalea  supplied  by  a  patient,  A  mark  of 
tliis  kind  half  way  up  the  nail  may  be  reckoned  as  uidicating 
au  illness  three  or  four  months  previously. 

The  naiU  ure  nomtUmen  »hea  \a  pityriasis  rubra,  and  in 
severe  eczema  affecting  their  neigbborlii)od.  In  psoriasis  and 
piiyriaeia  rubra,  the  nails  are  oneii  atfech-'d.  becoming  diug}', 
thickened,  curved,  grooved,  and  dirty  looking. 

Onychia,  infiammation  of  the  matrix  of  the  nail  with  su)»- 
puration  beneath  it,  and  loosening  of  Its  attachments,  is  occa- 
sionally  due  to  syphilitic  disease.  Strumous  disease  may  also 
determine  iuHammatiou  of  the  nails.  Parasitic  diseases 
times  affect  the  nails  (favus  and  ringworm). 


Gi. andui.au  Affections. 

Affections  of  the  Ivtnphatic  glands  afford  many  indications 
of  general  const itu tionul  states.  Thev  are  oflcn,  however, 
merely  dependent  on  tueiU  irritalitm.  Thus  a  sore  on  the  foot 
or  leg.  pernajw  of  a  trivial  nature,  may  by  the  strain  of  walk- 
ing give  rise  to  i^nlargemenl  and  lendtfrneas  in  the  femoral 
glands ;  tlie  analJiinical  relationship  of  the  lyn)nhati(«  servea 
l«i  Intlicmtc  the  cimne<7tion  of  these  with  the  leg,  instead  of 
llic  genital  organs  as  might  at  first  be  supixMcd.  In  the  neck, 
also,  the  po*Urior  (H-rvituil  glands  luay  W  enlarged  tmm  the 


GLANDULAR    AFFECTIONS.  145 

irritation  of  an  eczema  of  the  scalp,  past  or  present,  and  not 
as  the  result  of  constitutional  syphilis.  A  chain  of  small 
hard  glands  in  this  situation,  however,  constitutes  an  impor- 
tant indication  of  cotistitiUional  syphilis,  in  the  ahsence  of  any 
superficial  cause  for  their  enlargement.  The  inguinal  glands 
are  often  enlarged,  and  sometimes  proceed  to  suppuration, 
from  the  irritation  of  a  gonorrhoea,  or  of  a  soft  chancre  on 
the  penis ;  indeed,  the  history  of  suppurating  buboes  and  the 
presence  of  cicatrices  in  the  groin  are  to  be  regarded  as  evi- 
dence of  some  local  irritation  in  the  genital  organs,  rather 
than  a  proof  of  constitutional  syphilis ;  this  may,  however, 
coexist  with  the  other.  The  typical  form  of  glandular  en- 
largement in  the  groin  due  to  constitutional  syphilis,  consists 
rather  in  the  presence  of  a  group  of  moderately  enlarged, 
painless,  and  movable  or  rolling  glands,  which  proceed  to 
suppuration  only  in  exceptional  cases. 

Enlargement  of  the  glands  elsewhere  may  be  due  to  syphi- 
lis in  the  exceptional  case  of  a  primary  sore  being  contracted 
in  some  unusual  situation ;  a  general  affection  of  the  whole 
glandular  system  is  also  found  at  times  in  constitutional 
syphilis. 

Enlargement  of  the  glands  serves  as  a  valuable  indication 
of  an  affection  of  the  system  in  certain  forms  of  cancer  or 
epiUielioina;  malignant  tumors  of  the  breast  affect  the  axillary 
glands,  malignant  grov?ths  in  the  throat  affect  the  cervical 
glands,  and  so  on.  Even  deep-seated  diseases  may  reveal 
themselves  by  such  glandular  affections,  as  in  the  case  of 
malignant  growths  at  the  base  of  the  skull  involving  the 
glands  in  the  neck,  and  cancer  of  the  abdominal  organs  affect- 
ing some  part  of  the  lymphatic  system  within  our  reach. 

Enlargement  of  the  anterior  cervical  glands  is  due  in  the 
immense  majority  of  cases  to  a  scrofulous  tendency  in  the 
patient,  and  their  presence,  or  the  evidences  of  their  former 
existence,  from  the  scars  and  cicatrices  left,  frequently  serve 
to  indicate  this  constitutional  taint.  They  may,  however,  be 
due  to  some  of  the  other  causes  referred  to  in  this  section. 
These  scrofulous  glands  sometimes  remain  chronically  en- 
larged, although  free  from  pain.  In  persons  of  a  weak  con- 
stitution, the  lymphatic  glands  are  sometimes  enlarged  from 
exposure  to  cold  and  other  comparatively  slight  causes  which 
would  not  affect  a  robust  jierson.  Scrofulous  glands  may 
occasionally  be  felt  through  the  abdominal  walls  in  cases  of 
tabes  mesenterica,  but  owmg  to  the  swelling  and  tension  of 
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the  belly  so  frequently  present  iu  sueli  cases,  very  often  we 
imunot  detect  glandular  swelliugs,  even  of  large  size. 

A  generalized  enlargement  of  the  lymphatic  glands  is  so 
Qtlen  associated  with  IJeuka^mUl,  that  it  is  well  to  examine  the 
blood  inirroBCopically  when  they  are  thus  nfiecte<l.  The  rela- 
tive propiirlioii  of  white  blood  corpuscles  t«  the  red  corpuscles 
varies  greatly  even  iu  health,  and  it  is  oflen  eousiderably  in- 
creased in  aniemia  and  also  in  cancerous  affections,  hut  when 
the  proportion,  as  estimated  carefully  in  various  fields  of  the 
microscope,  amounts  to  I  in  20  or  1  in  10,  the  case  may  he 
regarded  as  one  of  leukiemia ;  the  proportion  is  of^u  higher, 
and  the  white  corpuscles  may  even  equal  the  red  in  number. 
("  See  Examination  of  the  Blood,"  Chapter  IX,)  In  such  cases 
we  must  see  if  there  is  any  enlargement  of  the  spleen.  Leu- 
kiemia may  exist  with  enlargement  of  the  lymphatics  alone 
(lymphatic  leuktemia),  or  with  enlargement  of  the  spleen 
alone  (splenic  leukiemiu),  or  both  forms  of  enlargement  inav 
1m!  present.  General  enlargement  of  the  lymphatic  glantfs 
may  exist  without  leukumm,  although  dependent  on  some 
grave  constitutional  affection ;  the  name  "  Hiidgkiu's  dtst^ase  " 
IS  sometimes  applied  to  this  special  variety,  although  it  is 
applied  by  others  in  a  more  general  sense  to  cases  of  various 
kinds  with  lymphatic  enlargements  (lymph adenoma).  In 
such  cases  there  is  sometimes  a  complication  from  the  pres- 
ence of  a  mediastinal  or  abdominal  tumor  (lymphoma)  of  a 
similar  nature  ;  these  may  give  rise  to  exudations,  and  so  the 
case  may  be  mistaken  for  a  pleurisy  or  peritonitis  occurring 
in  a  scrofulous  subject. 

Enlargement  of  the  cervical  glands  is  of  habitual  occurrence 
in  tearlel  freer ;  it  sometimes  appears  very  early  in  the  disease, 
before  the  other  symjitoms  have  been  developed,  but  usually 
comt«  on  alwut  the  second  or  third  day  of  the  Uluess,  or  even 
later.  It  is  speciully  marked  in  the  grave  forms  with  serious 
nffoction  of  the  throat;  in  young  children,  the  enlarged  glands 
may  appear  like  a  collar  surrounding  the  neck,  this  is  always 
a  very  serious  indication.  Glandular  atli^ulions  in  connection 
with  ulceration  of  the  throat,  apjtearing  late  in  the  course  of 
the  fever,  are  always  of  special  gravity.  In  scarlatina,  tJiese 
glands  often  suppurate  and  load  to  extensive  sloughing. 

Glaudular  cnl  urge  men  ts  in  the  nock,  especially  n1>out  the 
angle  of  ihfl  jaw,  are  sometimes  found  in  ilipfdhcria  and  other 
forms  of  sore  throat  and  tonsillitis,  but  they  seldom  attain  the 
Bite  or  extent  common  in  scarlet  fever. 

iVo'tJM.^lntlammation  and  suppiimtion  of  the  pamtici 
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may  be  due  to  scarlet  fever,  from  the  general  invasion  of  the 
glands  in  this  region.  Parotitis  is  a  sequela  of  typhus  which 
is  not  uncommon.  It  is  but  rarely  seen  in  relapsing  and  other 
fevers  or  in  erysipelas. 

Parotitb  may  also  occur  as  a  special  affection,  due  to 
some  specific  infection  (mumps).  It  is  very  liable  to  spread 
in  schools;  the  period  of  incubation  is  about  a  fortnight. 
This  disease  attacks  children  chiefly,  but  not  exclusively,  and 
especially  between  five  and  fifteen  years  of  age.  Sometimes 
it  is  unilateral  but  usually  double.  There  is  considerable  pain, 
especially  on  moving  the  jaws,  and  a  certain  amount  of  lever 
and  constitutional  disturbance  is  common.  This  form  of  paro- 
titis seldom  proceeds  to  suppuration,  but  it  sometimes  sets  up 
a  purulent  otitis.  Occasionally  affections  of  the  breast  or  tes- 
ticle, by  metastasis,  have  been  observed. 

An  affection  of  the  parotid,  differing  from  mumps,  associated 
with  marked  swelling  and  even  suppuration,  may  depend  on 
the  implication  of  the  lymphatic  glands  in  its  vicinity  rather 
than  on  inflammation  o^  the  parotid  itself 

The  salivary  glands  when  much  swollen  or  affected  with 
calculi  usually  come  under  the  notice  of  surgeous. 

Plague,  Glanders^  etc, — Acute  glandular  swelling  (buboes) 
in  the  axilla,  groin,  and  neck  are  found  as  a  rule  in  the 
plague,  associated  often  with  carbuncles  and  other  evidence  of 
serious  disturbance,  but  this  disease  is  not  now  prevalent  in 
Europe. 

Glandular  swellings  are  likewise  found  in  connection  with 
glanders  and  farcy,  occurring  in  men  infected  from  horses, 
asses,  and  mules ;  sometimes  pustular  eruptions  and  discharges 
from  the  nose  likewise  appear. 

The  Joints. 

The  joints  should  be  examined  in  all  cases  in  which  they 
seem  painful.  When,  from  the  presence  of  fever  or  any  other 
cause,  we  suspect  the  existence  of  acute  rheunuitism,  gout,  or 
pyaemia,  we  must  make  a  careful  search  in  the  joints  for  any 
swelling  or  tenderness.  In  syphilis,  also,  the  history  of  pain  in 
the  joints  is  oft^n  im])ortant.  The  presence  of  chronic  disease 
of  the  joints,  or  the  evidence  of  past  mischief  in  them,  may 
oft^n  throw  light  on  the  scrofulous,  rheumatic,  or  gouty  ten- 
dencies of  a  patient ;  the  evidence  of  old  diseiise  in  the  joints, 
or  former  suppuration,  may  serve  to  explain  the  existence  of 
lardaceous  disease  of  the  viscera.     Local  disease  of  the  joints 
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ooines  for  ihe  iinMt  part  under  the  nirt'  of  the  surgeon ;  ihe 
■liscriiiimiition  of  the  ritrious  lesions  i'roiu  one  nuother,  and 
from  hysterical  affections,  which  oocaaionally  asaiinie  this  form, 
nitist  be  sought  in  surgical  works. 

On  the  biirder-liiie  between  medicine  and  surgery  is  the  form 
of  disease  popularly  called  "rA«itn«(icyou(,"  but  more  correcllr 
named  "  rhtnimaluui  arlhrilh,"  or  "'  chnmie  rheumalio  artkriti*  ;*' 
this  ia  characterized  by  more  or  less  pain,  but  especially  by 
cnlargement  of  the  ends  of  the  bones,  and  deformity  or 
"  nodosity  of  the  joints;"  the  parts  involved  are  oflen  twisted 
out  of  their  position.  The  knuckles  are  perhaps  the  parts  most 
frequently  involved  in  the  curly  stage,  but  all  the  joints  of 
the  limbs,  and  even  the  articulations  of  the  jaw,  may  be  more 
or  leas  affected.  A  certain  crackling  sensation  is  often  ex- 
perienced by  plating  one  hand  over  the  joints  while  moving  or 
manipulating  them  with  the  other.  Although  essentially  a 
chronic  disease,  the  patient  may  have  acute  or  subacute  attacks 
superadded;  w?  then  find  rcdnesB,  swelling  with  effusion,  and 
tenderness;  iu  some  cases  there  may  be  a  considerable  resem- 
blance lo  gout.  Enlargement  of  the  ends  of  the  bones  always 
implies  an  old-standing  affection;  oaseoua  deposits  may  like- 
wise exist  in  the  adjoinmg  ligamentous  tissues,  and  may  even 
be  found  lying  loose  in  the  joints.  Tlie  general  health  is 
usually  deteriorated,  and  the  articular  mischief  often  dates 
from  some  debilitating  or  exhausting  illness. 

Enlargement  of  the  ends  of  the  bones,  and  other  osseous 
growths  and  deformities  resulting  fVom  spontaneous  fractures, 
arc  met  with  occasionally  in  cjises  of  locomotor  ataxy  ;  or  the 
cartilages  may  become  eroded,  giving  rise  to  crackling  sounds 
on  manipulation,  and  even  to  spontaneous  dislocAtion ;  the 
large  joints  are  those  chiefly  affected  in  this  disease.  Chalky 
deposits  in  the  jututs  sometimes  simulate  the  deformity  of 
rheumatoid  arthritis,  and  some  doubt  may  remain  in  certain 
CSMs  till  thodcpositsarocs|ioeed  by  ulceration.  Enlargement 
of  the  ends  of  the  bones,  witli  the  appearance  of  "double 
joints,"  occurs  in  children  as  one  of  the  eharacteristics  of 
rickets.   (See  "Bones.") 

In  neulf  wrtunUar  rheumatitm  (rheumatic  fever)  pain  in  the 
joints  is  usually  an  early  symptom,  although  thei-e  may  bo  high 
fever  for  a  day  or  two  before  thisbecomw  pronounced.  Wlien 
the  |Hiins  are  unncnt  in  various  joints  we  can  seldom  mistake 
the  nature  of  tne  illness.  But  whi'ntlie  joints  of  the  spine  seem 
the  nniy  partes  nffcctttd,  wc  may  iiideol  be  in  doubt,  as  pain  of 
Mb  kind  nflcu  arises  from  serious  disease  of  the  bones,  or  fVom 
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certain  affections  of  the  spinal  cord,  or  of  its  membranes.  For 
this  reason  any  case  of  rheumatism,  with  acute  symptoms, 
involving  the  back  chiefly,  without  any  swelling  of  the  joints 
in  the  limbs,  must  always  be  scrutinized  carefully  during  its 
progress,  as  many  mistakes  arise  from  applying  the  name 
"  rheumatism  "  to  such  an  illness ;  pain  in  the  limbs,  with 
great  tenderness  on  handling  them,  may  be  present  in  the 
spinal  aflections  referred  to,  and  this  tends  further  to  simulate 
rheumatism ;  more  rarely,  cerebral  meningitis  may  be  char- 
acterized by  hyperaesthesia  in  this  way,  and  cerebrospinal 
meningitis  usually  presents  this  symptom.  When  the  patient  is 
known  to  have  had  articular  rheumatism,  the  case  is  so  far 
simplified  ;  a  rheumatic  attack  may  be  confined  chiefly  to  the 
back,  but  it  usually  involves  other  joints  also  during  some  part 
of  its  course. 

Acute  rheumatism  usually  produces  very  marked  swelling, 
with  considerable  efllision  into  the  joints,  and  along  with  this 
there  is  often  redness  of  the  skin,  and  almost  always  great 
pain,  especially  on  disturbing  their  position  in  any  way,  so 
that  the  patient  becomes  very  helpless,  and  dreads  the  least 
shaking  of  his  bed.  The  mischief  in  the  joints  appears  very 
suddenly ;  it  is  sometimes  very  fleeting,  shifting  about  from 
(me  limb  or  one  set  of  joints  to  another,  or  from  one  side  of  the 
l)ody  to  the  other.  Relapses  are  very  common  in  this  disease, 
and  one  attack  seems  to  predispose  to  another.  We  inquire 
in  cases  of  this  kind  for  the  history  of  any  previous  attacks,  of 
any  exposure  to  cold  and  wet,  and  also  for  any  hereditary 
tendency  to  rheumatism.  We  must  always  make  a  careful 
search  for  the  evidence  of  cardiac  mischief,  this  may  exist 
apart  from  any  thoracic  symptoms;  there  is,  however, usually 
more  or  less  pain  in  the  chest  when  pericarditis  is  present. 
The  temperature  of  the  patient  is  a  very  important  symptom 
in  rheumatism  ;  a  strict  watch  must  be  kept  on  it  if  it  seems 
to  be  rising  very  high.  With  such  elevations  we  may  have 
alarming  delirium,  coma,  or  other  cerebral  symptoms,  although 
the  articular  pains  may  be  but  slight  or  may  even  have 
greatly  diminished.  Sweating  is  habitual  in  acute  rheuma- 
tism, and  the  urine  is  usually  high-colored  and  loaded  with 
urates. 

In  children,  the  joint  aflTection  in  rheumatism  is  often  so 
slight  and  fleeting,  that  the  disease  is  apt  to  be  overlooked, 
or  attributed  to  "growing  pains."  In  such  cases  swelling  and 
pain  about  the  feet  are  oft^n  the  mast  marked  features:  in 
older  subjects  pains  in  the  heels,  of  an  obscure  but  severe 
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character,  aeeiii  often  to  bo  ossontially  rhctiiiuttic  in  uuture. 
Those  slight  attacks  in  children  may  be  compIicaU'd  witli 
endocnrditU  or  pericarditis,  and  may  lay  the  foiiudatiua  of 
permanent  cardiac  disease. 

Chronic  forme  of  rheumatism  are  found  in  elderly  peopio, 
apart,  it  may  be.  from  any  previous  acute  attacks.  This  affec- 
tion is  charactcirixed  by  puin  and  stiffness  of  the  joints,  and 
the  muscles  und  tendinous  structures  are  also  more  or  leas 
involved.  In  other  cases  we  have  the  complication  of  rheu- 
matic arthritis. 

(^utun-r/ieumiilic  uffixtuint  of  thcjomU  occur  ia  tearlaliiia  aiiH 
relapsing  fever.  In  the  former  the  articular  afieclinu  occurs 
uaually  after  the  first  violence  of  the  fever  is  over,  and  oiUni 
coincides  with  the  period  of  albuminuria  and  cutaneous  desqua- 
mation. There  is  not  usually  much  swelling  in  the  joints,  out 
the  pain  is  sometimes  very  considerable.  (For  more  serious 
articular  affections  in  scarlatina,  see  "  Pyemic  affections  of  the 
joints,"  p.  1.52,) 

In  relapsing  iever,  pains  in  the  jointe  occur  at  the  begin- 
ning of  the  febrile  atl4ick,  and  often  add  materially  to  the 
IteDeral  suffering.  They  may  also  return  with  the  relapse. 
The  presence  of  high  fever  and  of  articular  pains  ui  this  dis- 
ease simulates  acute  rheumatism  very  closely,  but  the  epi- 
demic character  of  relapsing  fever,  and  its  complete  absence 
for  years  together  in  this  countrv,  prevent  any  very  frequent 
errors  in  this  respect.  Here,  also,  the  joints  are  but  little 
swollen  as  compared  with  the  usual  form  of  rheumatism. 
Arthritic  pains  and  swelling  occur  in  connection  with  purpura 
(see  p.  l'>'i\  and  also  witli  the  hemorrhagic  dintheeis  (see 
Ohapter  IX.,  "  Hemorrhages"). 

Qonorrha-jil  rhewniUimi  (gonorrhtpal  synovitis')  is  compara- 
tively a  rare  affection.  It  must  not  be  supposed  to  include 
all  the  cases  of  chronic  articular  pains  in  patients  who  have 
had  at  some  time  a  gonorrheal  discharge.  Gionorrhasal  rheu- 
matism arises  during  the  period  of  the  urethral  discharge.  It 
is  rare,  but  not  unknown,  m  the  female  sex.  It  usually  attacks 
the  knee-joint,  but  it  may  involve  various  joints  in  succession, 
ftnd  even  the  synovial  slieaths  of  the  tendons.  lis  ap|>earancfi 
may  be  marked  by  a  diminution  in  Ihe  discharge.  It  lends 
t»  recur  with  a  suhseiiucnt  gonotrhieal  infi'itlon,  or  even  with 
oUier  forms  of  urethral  irritation,  or  it  may  linger  ns  a  more 
uhruuic  nffitction  nxaiiciuled  with  a  gieety  discharge,  or  even 
aft«r  this  ha<»  dinappennMl ;  recurring  diMiase  is  apt  to  lead  to 
seriwis  destruction,  or  to  stiffness  of  the  joint ;  although  the 
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tiealth  auticra  surioiisly.  the  patioiits  seldom  tiic  of  ihe  iJiaensc. 
^  Oocasioimlly  this  goDorrhceal  rbeumtitiHm  is  a«eociatB<]  with 
I  ophthalmia  at  its  commencement,  and  with  iritis  in  its  later 
sta^.    Aa  a  rare  occurreuce  we  may  have  true  pyiemic  syno- 
vitis from  g(niorrhcBa,  with  its  usual  gravity. 

Oont  mauifeeta  itself  by  pain  and  swelling  in  the  joints,  asso- 
ciated with  more  or  leea  general  disturhance ;  and  it  appears 
botli  in  itcute  and  chronic  forms.  Gout  has  a  epeeial  tentfcncy 
to  affect  tlie  ball  of  the  great  toe,  especially  iu  the  first  attack, 
but  almoBt  any  joint  may  be  involved  ;  previous  injury  rendeis 
a  joint  particularly  liable  to  the  gouty  mflammation,  and  this 
may  determine  the  site  of  the  seizure.  The  joint  becomes  ex- 
'  c«eaiiigly  painiiil  in  an  acute  attack,  especially  if  it  be  the 
I  first;  there  are  usually  great  swelling,  redness  or  Hvidity,  nnd 
tension  ;  tlie  veins  are  usually  much  swollen,  and  aller  the 
tension  subsides,  oidema  of  the  part  remains,  and  the  skiu 
I  desquamates.  The  paroxysms  of  pain  have  a  marked  tendency 
to  nocturnal  exaccrbatioas.  The  fever  in  usually  much  less 
than  in  rheumatism,  and  itd  intensity  seems  more  distinctly 
related  to  the  local  inflammation.  General  disturbance,  and 
Mpeciully  gastric  disorder,  characterized  by  acidity,  may  be 
rtigardetl  as  usual,  and  cramps  in  the  muscles  are  not  uncom- 
mon. Alarming  symptoms  referable  la  the  stomach,  heart, 
or  nervous  s^'steur  sometimes  occur  in  connection  with  gouty 
attacks,  or  with  a  recession  of  the  articular  affection.  The 
fleeting  and  erratic  forms  of  attack  common  in  rheumatism 
are  not  fouud  in  gout. 

The  ^)er»mfll  and  family  history  are  very  important  in  the 
diaeDosis  of  gout  iu  doubtful  cases.    Gout  is  rare  iu  Scot- 
'    land,  except  among  the  upper  classes,  although  not  uncom- 
mon amongst  workingmen  and  hospital  patients  in  London. 
It  is  more  common  in  men  than  in  women,  and  seldom  appears 
till  the  patient  is  about  forty  years  of  age.     The  influence  of 
heredity  is  very  strongly  marked,  and  this  may  determine  un 
attack  in  those  who  are  very  cnreful  in  their  living.      The 
liabits  of  the  patient  as  to  excees  in  eating  and  drinking  are, 
however,  very  important ;  the  use  of  malt  liquors  and  wines 
pnedtsjxiBcs  to  gout  much  more  strongly  than  even  a  free  use 
of  apiritA.     Excess  iu  the  use  of  animal  fiH>d  is  likewise  jxjtent 
in  producing  gout.     Tlic  mnnevtion  of  lead -poisoning  wilh 
,  gout  Buems  also  to  i>e  so  fHH|iient,  in  London  at  least,  as  tn 
I  awist  in  the  duigniisis.     The  occurreuce  of  renal  affections  in 
gout  is  likowisu  common,  and  i^lmuld  be  inquired  into,  and  the 
,  Btatv  of  tlic  heart  and  arteries  sliuiild  likewise  be  investigated. 
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The  test  of  the  g;outy  coDilil!on  by  fSuding  crystals  of  uric 
nc'id  in  the  serum  of  the  blood  is  important.  Dr.  Garrod 
recommends  two  drachma  of  the  serum  of  the  blood  to  be 
[ilaced  in  n  flat  glass  dish  and  set  aside  to  evaporate  alowlv  ;  it 
IS  first  acidulttteil  slightly  with  acetic  acid,  and  a  fine  lineu 
fibre  is  introduced  into  it ;  when  the  fluid  haa  been  reduced 
to  the  consistency  of  &  jell/,  this  fibre  is  found  crusted  over 
with  crystals  of  uric  acia  if  the  blood  be  derived  from  gouty 

Stients,  but  there  nre  no  crystals  from  the  blood  of  those  free 
im  this  taint. 

Chronic  forms  of  gout  become  developed  from  repetitions 
of  the  acute  affection.  In  gout  the  tendency  is  for  the  recur- 
rences to  be  more  aud  more  freouent,  with  less  distinct  causes 
for  each  attack.  The  joints  are  also  apt  to  become  permanently 
changed,  parlieularly  from  the  dei>osit  of  chalky  masses  in 
their  structures.  These  are  culled  "  chalk-stones  '  (or  tophi — 
i.  e,,  concretions) ;  they  consist  chiefly  of  urate  of  soda  along 
with  animal  matter ;  tneir  composition  may  be  determined  as 
in  the  cose  of  urinary  calculi.     Sometimes  these  concretions 

five  rise  to  small  abscesses,  and  in  this  way  become  exposed, 
hey  are  found  in  various  joints.  Before  they  become  visible 
the  JliagiiosU  of  these  hard  musses  in  the  joints  may  be  doubt- 
ful, as  they  may  simulate  some  enlargement  of  the  ends  of 
the  hones.  Assistance  is  afforded  at  times  by  finding  similar 
small  concretions  in  the  ear,  especially  in  the  helix,  \tirying 
in  appearance  from  the  minutest  poraib to  vesicle  beneath' the 
skin  to  a  bead-like  nodule  resembling  a  pearl. 

The  constitutional  symptoms  in  chronic  gout  vary  consid- 
erably;  dyspeptic  diaordenf  form  the  leading  feature  in  such 
cases, 

Putnnic  affediuitM  of  Uii-joinU  occur  in  many  cases  of  pyiemia 
OS  they  arise  in  surgical  practice.  With  these  we  have  uu 
concern  here.  Affections  of  this  kind  occur  ailer  childbirth, 
sometimes  at  a  considerable  time  afler  delivery,  associated  it 
mav  be  with  evidence  of  suppuration  elsewhere  ( pelvic  ahteeat, 
phlebilit,  pyasmia,  etc.).  EsBentiaUy  the  i^ame  kind  of  articular 
inischitif  occurs  also  sometimes  in  scarlatina.  This  puerperal 
and  Bcorlntiuat  form  of  pyiemic  arthritis  is  limited  to  one  joint 
ill  some  euava,  but  in  others  variims  joints  are  aficck-d.  ouch 
illnesses,  although  always  serious,  are  not  nccewarily  fatnl. 
^itanic  disease  of  the  loint*  sometimes  occuni  also  after  ccr- 
tun  forms  of  pneumonia,  with  typhoid  symptoms,  luul  nft«r 
enteric  and  some  other  fevers.  When  sup]iuration  is  known 
to  be  going  on  in  a  case,  we  must  always  regard  articular 
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pains  with  great  suspicion ;  gonorrhoea  has  been  known  to 
give  rise  to  true  pyaemia,  and  gonorrhoea!  rheumatism  is 
r^arded  by  some  as  a  mild  form  of  this  disease. 

Pyaemia,  with  affection  of  the  joints,  sometimes  occurs  in 
an  idiopathic  form,  as  it  may  be  called — that  is,  without  any 
obvious  cause.  In  such  cases  the  symptoms  may  resemble 
those  of  enteric  fever,  although  shiverings  are  usually  present 
in  a  more  pronounced  form.  In  obscure  cases  it  is  well  to 
examine  the  various  joints  as  to  swelling,  redness,  and  tender- 
ness to  pressure. 

Pysemic  joints  are  usually  painful,  but  sometimes  the  pain 
is  not  well  marked ;  tenderness  is  very  generally  present  even 
in  such  cases.  The  pysemic  affection  has  but  little  of  the 
fleeting  or  shifting  character  of  acute  rheumatism,  but  we 
may  see,  even  in  fatal  cases,  the  implications  of  certain  joints 
followed  by  their  recovery,  and  it  may  be  the  supervention  of 
mischief  in  others.  Actual  pointing  of  a  pysemic  joint  may 
take  place. 

Articular  pains  with  subcutaneous  hemorrhages  occur  both  in 
purpura  and  scurvy.  There  is  a  disease,  "  peliosis  or  purpura 
rheumatica,"  in  which  fresh  developments  of  articular  pains 
and  of  hemorrhagic  spots  appear  together,  and  there  may  be 
hemorrhages  elsewhere  as  well;  it  is  regarded  by  some  as  a 
mere  coincidence  of  purpura  with  a  rheumatic  attack.  In 
scurvy  the  articular  pains  and  stiffness  of  joints,  due  to  the 
fibrinous  effusions  found  in  this  disease,  are  often  so  perma- 
nent as  to  lead  to  the  idea  of  rheumatic  instead  of  scorbutic 
disease.  Affections  of  the  joints  are  also  found  in  the  hemor- 
rhagic diathesis.     (See  Chapter  IX.,  "  Hemorrhages.") 

Syphilitic  affections  of  the  joints  occur  in  a  slight  form  in 
what  is  termed  the  secondary  stage.  But  the  more  severe  and 
persistent  pains  occur  later,  among  the  tertiary  symptoms, 
when  nodes,  etc.,  become  developed.  These  pains  usually 
affect  several  joints,  and  especially  involve  the  larger  ones ; 
they  have  a  very  marked  tendency  to  nocturnal  exacerbations, 
and  the  pains  are  often  evidently  present  in  the  bones  as  well 
as  the  jomts.  Other  evidences  of  syphilis  usually  coexist  with 
these  pains  when  they  are  severe.  This  manifestation  of 
syphilis  has  some  value  in  judging  of  the  history  of  a  doubtful 
case. 

Bones. 

Affections  of  the  bones  come  so  much  more  under  the  notice 
of  surgeons  that  we  must  refer  to  surgical  treatises  for  in- 


formation  on  this  aubjoel ;  only  ii  few  ]M)int8  of  apeciiU  iin 
taiice  to  the  physkian  claim  attention  here. 

Congenital  malfortiKiliom  of  tJie  »hill  and  tpiiial  eotamn 
(encepbalocele  and  spina  bifida),  wilh  pratruston  of  tlie 
brain  and  apiual  cord,  or  uf  tlif!  nieiiibraueH,  are  ofWa  impor- 
tunt  aa  furnishing  the  explanation  uf  e(invu!»ive  or  purtilylio 
symptoms. 

Affrct'umif  of  the  gkull  are  met  witb  !n  riukeU,  hydrocciih- 
alus,  and  syphilis  whether  this  is  congenital  or  a<Mtuired.  The 
enlarged  bead  of  rickets  may  be  mistaken  for  the  elight«r 
forms  of  hydrocephalus ;  the  head,  however,  has  more  of  a 
3']uare  shape  in  rickets,  more  of  a  globular  form  in  hydro- 
cephalus ;  the  top  of  the  head  is  usually  flatter  in  ricltets ; 
and  although  the  sutures  and  fontanelles  are  often  unduly 
wide  in  both,  we  can  sometimes  trace  tlie  thickened  edges  of  ihc 
rickety  bones  forming  distinct  ridges  where  the  eutnres  are. 
In  boUi  diseases  the  small  face  often  contrasts  with  ihe  en- 
larged head,  but  this  is  usually  more  striking  in  hydroceph- 
alus; in  this  disease  also  the  eyes  apjtear  striking! y  prominent 
from  the  balls  being  directed  downward,  and  from  the  expon- 
iire  of  a  large  portion  of  the  upper  part  of  the  white  sclerotic. 

Great  thinning  of  the  bones  of  the  skull  (craniotabes)  is 
found  as  an  early  symptom  in  rickets  and  also  in  congenital 
syphilis.  By  searcliing  with  the  finger  over  the  oociuital  and 
ai^oiniug  )iortii)n  of  the  |)arieta1  bone,  in  particular,  little 
[Hitches  about  the  size  uf  the  jmint  of  the  linger  may  be  de- 
lected BO  sufl  and  thin  hb  to  feci  like  membrane.  On  the 
other  hand,  thickenings  of  the  bone  may  be  encountered  !n 
congenital  syphilis,  when  it  involves  the  skull,  ho  that  four 
Itony  eminences  mav  surround  the  fontanelle.  (ParroL) 
Syphilitic  atfeclioos  of  the  skull  in  the  adult,  with  nodes  or 
with  suppuration  and  necrosis  (corona  veneris),  are  vrell 
known  to  »ur^>oDS ;  they  may  likewise  point  the  physiciu)  to 
mi»?hicf  withm  the  cranium,  giving  rise  to  nervous  lesions. 

Old  depressions  or  painful  cicatricea  have  to  Iw  searched 
for  and  considered  in  certain  cases  of  epilepsy. 

The  examination  of  the  head  by  auscultation  and  pcrcUB- 
aion  will  be  mentioned  in  the  study  of  nervous  symptoms  it) 
Chapter  VI. 

IWi'-'lila.  JV«Tu».«,  (htltU.  fliriV*.— These  are  usually  re- 
garded OS  purely  surgical,  but  they  ma^  have  many  clooe 
relalIonshi[M  with  internal  disease,  .Syphilitic  fwrinslitis  and 
nodes  ntfecting  the  skull  have  been  already  alludeil  to,  but  It 
is  often  in)[iortunt  Ui  search  on  the  tibia  tor  evi<lcnce  uf  old 
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j'leetous  of  this  clns«  in  suspected  syphilis.  Present  or  pitst 
B jieriostitis,  uecroeis,  Knd  cnries  may  throw  light  on  the  con»ti- 
I  tutional  tendency  of  the  patient,  or  of  his  relatives,  and  niav 
[point  to  certain  pulmonary  or  cc-rebral  disorders  being  in  all 
li probability  tubercular ;  or  such  aliin^tiuus  may  give  the  clew 
^to  the  diHgiiosia  of  lardaceoiia  disease  of  the  kidney,  liver, 
VApleeu,  and  intestines.  All  sncli  affectionB  of  the  bones  are 
f  usually  so  obvious,  and  are  almost  always  attended  with  ao 
I  mucli  pain,  that  they  c«u  scarcely  be  overlooked.  Ocuasion- 
L  aIIt,  however,  in  young  aubjecU,  acute  porinetitis  and  "  uecru- 
inal  fever"  may  simulate  a  general  disorder,  and  may  be 
ftrcadily  mistaken  for  typhoid  or  some  other  fever,  at  least  for 
l.a  time;  the  diagnosis  may  l)e<K)me  further  complicnteil  by  iU 
^^ving  rise  to  pyaimic  pericarditis,  pleurisy,  etc.  In  connec- 
p  lion  with  periiffititis  it  may  here  be  stated  that  necrosis  some- 
[|  times  occurs  as  a  setguela  of  enteric  fever.  Deep-seated  pains 
lin  the  bouee.with  marked  nocturnal  exacerbations, may  aflbrd 
■  indications  of  syphilitic  disease. 

Enlargenieni  of  the  tytiphyeeal  e-xlTemities  of  the  io«(«  is  a 
notable  symptom  in  rickets ;  it  occurs  chiefly  in  the  wrists  and 
ankles,  but  it  shows  iiself  also  in  "  beading  "  at  the  juuction 
of  the  ribs  with  the  costal  cartilages  ("rschitie  rosary"). 
These  rickety  enlargement*  may  eometimea  be  confused  with 
y  the  BweUinga  due  to  congenital  syphilis  found  at  the  epiphyses 
llftlao;  but  while  both  are  alfectious  of  infancy,  the  syphilitic 
P  lesion  is  common  under  six  months,  while  rickety  changes  in 
the  hones  are  seldom  pronounced  till  some  months  later.  In 
syphilitic  affections  ijivotving  the  arms  the  child  may  apjtear 
tu  be  paralyzed  from  this  cause,  and  this  "pseudo-paralysis" 
may  assist  the  diScrential  diagnosis.  These  deposits  may  euji- 
purate  but  they  seldom  open  into  the  joints.  Although  the 
ends  of  the  bones  are  the  common  sites  of  the  syphilitic  lesion, 
they  sometimes  lend  to  local  enlargements  in  the  shafts,  and 
when  they  involve  the  phalanges  we  have  the  variety  termed 
'*  dactylitis  syphilitica." 

In  the  form  of  disease  termed  "acute  rickets"  the  eiilarge- 
I  nienta  are  very  rapidly  developed,  and  present  more  pain  than 
I  tJie  mere  tenderness  ot  ordinary  rickets.  This  form  of  disease 
I  has  been  shown  by  Dr.  Barlow  to  depend  on  acute  hemor- 
Rrhagic  lettlons  duo  to  scu  rvy  or  to  some  tendency  allied  thereto. 
I  It  may  coexist  with  true  rickets,  but  it  may  occur  without 
my  nianifistation  of  this  disease, 
rlnlargemtmi  of  the  ends  of  the  bones  due  to  rlieumittlHiii 
(ilias  Itecn  discusAed  under  "  Joints."     (See  p.  147.) 


JJutoHioii  uj'  Ike  Ling  hiinfn  \n  Ibuurl  U>  a  notable  exU:  ^^_ 
rickets.  Iii  the  ribs  it  lendi)  to  the  occurrenue  uf  varioiM 
fornui  of  "pigeon  breast;"  this  deformity  will  be  refeiTcd  to 
aud  its  meaning  discussed  in  Chapter  XVI.  In  the  lower  limbs 
it  is  seldom  present  to  any  Htriking  extent,  unless  the  child 
has  begun  to  walk,  or  at  least  to  stand,  and  so  the  worst  cases 
of  rickets,  early  developed,  do  not  show  much  deformity  of 
the  legs.  The  distortion  resulting  is  best  understootl  if  we 
imagine  all  the  natural  curves  and  twists  of  the  long  booce 
intensified  to  a  greater  or  l^a  degree ;  sometimes  this  is  enor- 
mous; but  the  bones  may  be  twisted,  irom  accidctiUil  cnusce, 
in  i]uite  dilTereut  directions  from  the  normal  curves.  The 
bones  of  the  upper  extremity  are  also  oHen  distinctly  curved, 
jiarticulurly  in  those  patients  who  have  been  too  badly  affected 
with  rickets  to  allow  of  their  standing  or  attempting  to  walk. 
In  such  cases  the  little  patient  sitting  iu  bod.  and  moving  him- 
self from  side  to  side  with  his  arms,  produces  a  curving  of  the 
bones  there  from  the  weight  of  his  body  f'alliug  upon  them 
instead  of  on  the  legs.  The  clavicles  are  often  so  sharply 
hent  as  to  suggest  the  idea  of  a  fracture.  Softening  of  the 
bones  in  adults  (moUities  ossium)  is  chiefly  of  iuiporlaace 
from  its  distorting  the  spine  and  pelvis  of  women  during  the 
ehildbearing  |)erioO.  It  is  associated  with  oliecure  pains,  and 
from  the  distortion  the  woman's  stature  may  be  diminished  to 
the  extent  of  two  or  three  iuulies.  Although  much  commoner 
in  women  il  occasiunally  afflicts  men,  and  the  ribs  and  sternum 
mav  be  implicated  as  well  as  the  bones  of  the  limh^,  pelvis, 
and  spine. 

Dintiirlwiu  of  Ihe  apinrt  must  l»e  atudiwl  us  to  whether  tliey 
are  iternmuent,  or  whether  they  disiippt^r  on  inking  the  weight 
off  the  vertebral  column.  Wc  also  ascertain  whether  thorare 
lnt«nil  IskoliuaisJ;  augular.  with  projection  backward  of  the 
spinous  proccBsos  (ky|)nosie) ;  or  if  there  is  a  general  bulging 
backwani  of  the  dorsiil  and  lumbar  regions,  with  slight  pro- 
jection forward  of  the  cervical  portion,  such  as  arises  from 
general  weakness  or  softness  of  the  bones,  as  In  rickets ;  or  if 
there  is  a  "saddleback"  ap|>earancti,  with  projection  forward 
of  the  lumbar  and  lower  dorsal  region,  and  backward  of  the 
upper  doreal  and  cervical  portion  of  the  siiiiie.  The  lateral 
distortion  is  found  chiefly  in  girls  of  jHHir  physi<|iii';  but  such 
deformitieti,  even  when  extreme,  ilo  not  give  rise  to  paralysis. 
Lateral  curvatures  abu  n»»\\.  from  pleurisy  with  retractiou  of 
one  aide  of  the  chetst,  csiiecially  when  this  occurs  iu  childhood  ; 
and  any  iiuHiuality  in  the  lower  limbs,  or  arrest  in  growth,  such 
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as  occurs  in  infantile  paralysis,  tends  to  produce  this  deformity. 
Angular  curvature  is  found  in  caries  of  the  vertebrae  (Pott's 
disease),  and  is  often  associated  with  abscess  in  various  parts, 
with  severe  neuralgic  pains,  and  with  paralysis.  The  deformity 
named  lordosis  or  "saddleback,"  occurs  at  times  as  an  inde- 
pendent affection,  but  is  chiefly  interesting  to  physicians  as 
one  of  the  leading  peculiarities  of  pseudo-hypertrophic  muscular 
paralysis. 

With  regard  to  skin  diseases  the  following  works  may  be  consulted : 
Hebra  and  Kaposi,  On  Diseases  of  the  Skin,  translated  for  the  New 
Sydenham  Society,  5  vols.,  London,  1866-80. — Sir  Erasmus  Wilson, 
Lectures  on  Dermatology,  4  vols.,  London,  1871-78. — M'Call  Ander- 
son, On  the  Treatment  of  Skin  Diseases,  with  an  Analysis  of  11,000 
Consecutive  Cases,  London,  1872 ;  also  his  treatise  on  special  skin  dis- 
eases.— Neumann,  Text-book  of  Skin  Diseases,  translated  by  Dr.  Pul- 
lar,  London,  1871. — Tilbury  Fox,  Skin  Diseases,  3d  edition,  London, 
1873. — Duhring,  Practical  Treatise  on  Diseases  of  the  Skin,  3d  edition, 
Philadelphia,  1882. — Y.  Zicniiisen,  Handbook  of  Diseases  of  the  Skin, 
by  various  contributors.  New  York,  1885. 

For  illustrations  of  skin  disease,  see  Sir  Erasmus  Wilson,  Portraits 
of  Diseases  of  the  Skin,  London,  1848-55. — Hebra  and  Elfinger,  Atlas 
der  Hautkrankheiten,  Wien,  1856-76. — Atlas  of  Portraits  of  Diseases 
of  the  Skin,  New  Sydenham  Society,  London,  1861-84. — Tilbury  Fox, 
Atlas  of  Skin  Diseases  (based  on  Willan  and  Bateman's  Delineations), 
London,  1877. 

For  febrile  eruptions — Murchison,  Treatise  on  the  Continued  Fevers, 
8d  edition,  London,  1884;  this  contains  colored  illustrations  of  the 
eruptions  in  typhus  and  enteric  fevers. — Murchison,  "Observations 
on  the  Period  or  Incubation  of  Scarlet  Fever  and  some  other  diseases" 
(Trans.  Clinical  Society,  vol.  xi.),  London,  1878. — Reynolds's  System 
of  Medicine,  vol.  1.,  London,  1866;  and  other  systematic  works  on 
medicine. — Treatises  on  diseases  of  children  also  contain  much  that  is 
important  here,  such  as  West,  Lectures  on  the  Diseases  of  Infancy  and 
Childhood,  7th  edition,  London,  1884. — Eustace  Smith,  Practical 
Treatise  on  Diseases  of  Children,  London,  1884. 

The  nails  and  hair  are  discussed  in  works  on  skin  diseases. 

The  glandular  diseases  are  treated  of  in  surgical  works ;  also  in  works 
on  meaicine  in  connection  with  leukromia,  Hodgkin's  disease,  etc. ; 
e.  ^.,  Gowers,  •*  Splenic  Leucocythaemia,  and  Hodgkin's  Disease,"  in 
Reynolds's  System  of  Medicine,  vol.  v.,  London,  1879. — Hodgkin's 
paper  appeared  in  Med.  Chir.  Trans.,  vol.  xvii.,  London,  1832. — Ben- 
nett, Leucocythsemia,  Edinburgh,  1852. 

For  joint  affections — Garrod,  on  "Gout,  Rheumatic  Arthritis,  and 
Rheumatism,"  in  Reynolds's  System,  vol.  i. — R.  Adams,  Treatise  on 
Rheumatic  Gout,  with  Atlas,  2d  edition,  London,  1873. — For  joint 
affection  in  ataxy,  see  Charcot,  Lectures  on  Diseases  of  the  Nervous 
System,  translated  for  New  Sydenham  Society,  2  vols.,  London, 
1877-81. — Transactions  of  Clinical  Society,  vol.  xviii.,  London,  1885. 

For  diseases  of  bones,  surgical  works  must  be  consulted,  or  special 
treatises,  such  as  Macnamara,  Clinical  Lectures  on  Diseases  of  Bone, 
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London,  1878. — See  also  articles  on  rickets  and  syphilis  in  works  on 
diseases  of  childhood,  especially  Roger,  Recherches  Cliniques  sur  les 
Maladies  de  I'Enfance,  tome  ii.  (Syphilis),  Paris,  1888.— Parrot  (and 
others).  Transactions  of  the  International  Medical  Congress,  vol.  iv. 
p.  86,  London,  1881. — Taylor  (R.  W.),  Syphilitic  Lesions  of  the  Os- 
seous System  in  Infants  and  Young  Children,  New  York,  1875. — 
Barlow,  "  Cases  of  Acute  Rickets,"  Med.  Chir.  Trans.,  yoI.  Izyi., 
London,  1888. — Lees  and  Barlow,  *'  Relationship  of  Craniotabes  to 
Rickets  and  Congenital  Syphilis,"  Pathol.  Trans.,  vol.  zxxii.,  London, 
1881. 


CHAPTER    V. 

EXAMINATION  OP  THK  ORGANS  OF  SPECIAL  SENSE: 
TESTING  OF  CRANIAL  NERVES. 

Ax  examination  of  the  organs  of  special  sense  is  often  called 
for  in  the  study  of  nervous  symptoms.  The  investigation  here, 
as  elsewhere,  resolves  itseli  into  an  objective  and  subjective 
division.  Under  the  "  objective"  we  include  those  indications 
of  disease  obvious  to  the  observer,  or  at  least  capable  of  dem- 
onstration by  some  reliable  test.  Under  the  "subjective"  we 
have  various  symptoms  for  the  existence  of  which  we  have  to 
rely  more  completely  on  the  mere  statements  of  the  patient, 
although  these  also  may  be  susceptible  of  some  scrutiny.  As 
the  two  sets  of  symptoms  often  pass  into  each  other,  no  separ- 
ation of  them  will  be  made  in  this  chapter. 

The  Eyk. 

The  examination  of  the  eye  affords  indications  of  the  greatest 
variety  and  importance.  No  allusion  will  be  made  here  to 
diseases  of  the  eye  itself,  unless  in  so  far  as  these  bear  on 
general  diagnosis,  or  unless  they  might  lead  to  confusion  or 
error. 

The  yellow  discoloration  of  the  conjunctiva  is  discussed  else- 
where in  connection  with  jaundice.  For  the  various  points 
•bearing  on  the  diagnosis  of  jaundice,  and  on  the  color  of  the 
sclerotic,  see  "  Jaundice,"  Chapter  XII. 

Opacities  of  the  cornea,  traces  of  old  iritiSy  and  the  like,  are 
sometimes  useful  as  indicating,  along  with  notched  teeth  and 
other  signs,  certain  constitutional  affections,  especially  syphilis 
and  scrofula.  Acute  iritis  may  supervene  in  syphilitic,  rheu- 
matic, or  gouty  cases  while  under  observation.  The  cornea 
may  become  opaque  or  may  ulcerate  from  lesions  of  the  fifth 
nerve,  or  it  may  suffer  in  this  way  from  exposure  due  to 
paralysis  of  the  seventh  nerve. 

The  arc^is  senilis  consists  of  an  opaque  ring  or  segment  of  a 
ring,  in  the  cornea  at  its  junction  with  the  sclerotic.  It  usually 
Qxists  in  both  eyes,  when  present  at  all,  but  it  may  be  prcscQt 
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Uiau  uiieijual  extent.  It  occurs  habitiinlly  in  persons  over  60. 
When  present  in  younger  subjects  (3'^  to  ■OO)  it  is  to  be  regarded 
us  a  sign  of  early  degeneration  of  the  ti^ues ;  it  is  very  oflen 
ui^sociated  with  atheroma,  gout,  renal  disease,  and  caruio-Ta«- 
t:ular  changes.  The  complete  ring  round  the  coruea  is  re- 
garded by  some  as  less  su^eative  of  degenerative  proceascs 
than  the  segment  to  which  Uie  word  "arcua"  more  properly 
rclere.  It  would  8e«m  that  strain  on  the  eves  such  as  may 
arise  from  much  microsoopic  work  favois  the  early  develop- 
ment of  this  change  tn  the  cornea. 

8ii0iision  of  tlie  eyea,  with  injection  of  the  conjunctiva  and 
Inehr^mation,  is  of^  due  to  local  inflamuiation  ;  but  we  also 
find  it  at  the  beginning  of  certain  fevers,  especially  measles 
and  typhus.  It  may  likewise  constitute  one  of  the  early  signs 
of  meningeal  and  cerebral  diseases.  It  Is  often  associated  with 
photophobia. 

PlwlophiAiit,  ur  intolerance  of  light,  is  common  to  many 
diseases  of  the  eye  <  phlyctenular  ophthalmia,  keratitis,  iriUs, 
and  retinitis  i.  It  is  aWi  found  in  certain  stages  of  meningitis, 
cerebral  tumors,  typhus,  measles,  etc.  It  is  common  in  maoy 
varietiei)  of  headaches  and  especially  in  migraine.  In  nervous 
Hubiecis  it  may  exist  apart  from  any  serious  changes  in  the 
eyeball,  there  being  thus  a  hypertesthesia  of  the  retina. 

Pntlnuion  of  thn  tiliole  eyehiUl  (eiophlhalmos)  may  indicate 
ubsceai  uf  the  orbit,  thrombosis  of  the  cavernous  sitius.  or 
tumor  somewhere  behind  the  eyeball;  in  such  cases  it  is 
usiinlty  unilateral.  When  it  affects  both  eyes,  and  when  a»o- 
eiat«d  with  enhirgement  of  the  thyroid,  and  rapidity  of  the 
heart's  action,  il  coiiBtitutes  an  important  element  in  the  diag- 
nosis of  exophthalmic  goitre.  Occasionally  the  pn>lrusion  is 
much  greater  on  one  side  than  the  other  in  this  disease,  utd 
in  rare  cates  it  may  l>e  unilateral;  when  the  jmtieut  looks' 
down,  the  upper  part  of  the  sclerotic  is  unduly  visible,  &om 
the  upper  evelid  not  following  the  eyeball  in  its  downward 
look,  and  thts  feature  affords  us  some  guidance  even  when  the 
i-jtriiihthalinos  is  slight,  or,  it  may  be,  still  absent  on  one  side. 

(^iiiplele  ptimlysis  of  the  ocular  musole^,  or  of  the  third 
nerve,  may  lend  to  a  slight  protrusion  of  the  eyeball,  from  the 
removal  of  the  backward  tension  of  these  muscles.  Consider- 
able variation  exists  normallv  in  the  prominence  of  ihc  ejre- 
balls. 

IrinhilitQ  to  rlo*c  tkr  ryrluU  prnprrly  (lagophlhalmoe)  is  very 
OOianion.  ^lut  not  invariable,  in  [leripheral  paralysis  of  the 
fcctal  neric.    (See  "seventh  nerve,"  p.  203.)    It  is  uncommoti. 
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tlthoujrh  not  uakDOH'n,  in  the  paralj-sia  of  the  face  of  ordinary 
'hemiplegia  from  cerebral  causes.    Exposure  of  the  eyeball  may 
ead  lo  irritation  of  the  conjunctiva  or  cornea.    From  iniplica- 
ftion  of  Homer's  miwcle  the  tears  often  run  down  the  cheek. 

Ptonig,  or  droop  of  the  iippe^r  eyelid,  is  a  sign  of  paralysis  of 

one  of  the  brancheB  of  the  third  nerve.    Sometimes,  however, 

it  is  not  paralytic,  being  obviously  due  to  some  mechanical 

impediment  to  the  action  of  the  rausclra  or  eyelids  themst'lvcs. 

^When  paralytic,  ptiisis  may  exist  alone,  or  he  combined  with 

^ther  evidences  of  a  lesion  of  the  third  nerve,  or  of  intracra- 

iftl  disease. 

The  jnovemenU  of  the  eyeliih,  according  to  Dr.  Gowere,  are 
NBociated  with,  and  to  some  extent  due  to,  the  movements  of 
llie  eyeballs.  In  its  downward  movement,  the  eyeball  com- 
liunicates  a  mechanical  depression  to  the  lower  lid.  In  the 
^  e  of  the  ii|iper  lid,  the  levator  palpebne  is  made  to  act  or 
lelax,  by  an  "  ibfsociated  movement,"  with  the  concurrent 
an  or  relaxation  of  the  superior  rectus  animated  by  the 
e  nerve.  Hence,  in  paralysis  of  the  inferior  rectus  we  may 
lave  an  appiTerU  ]>aralysi3  of  the  eyelids  when  the  patient  tries 
D  look  down,  from  the  want  of  the  relaxation  of  the  levator 
ilpebra?  usually  associated  with  the  contraction  of  the  inferior 
KtUB.  We  may  also  have  in  «  case  of  ptosis,  due  to  cere- 
rsl  disease,  an  ujiward  movement  of  the  upper  lid  when  the 
Iftlient  exertt*  his  superior  rectus  in  looking  up,  although  there 
lay  be  no  voluntary  power  over  the  levator  palpebree  apart 
jODi  this  associated  movement. 

>  Squinting,  or  Sthabihmus — Paralvsis  oftheOculah 
HuscLcs — Diplopia. — In  examining  for  ilrabigmiu  we  ^t 
Be  patient  to  direct  his  vision  with  both  eves  open,  to  a  pomt 
BacM  exactly  opposite  liim  in  the  middle  line.  The  ob- 
■rver's  finger  held  in  such  a  position  suits  quite  welL  This 
I  tried  at  various  distances,  both  near  and  remote,  and  we 
>  whether  the  centre  of  the  cornea  coincides  with  the 
mtre  of  the  pali)ebral  fissure.  If  a  deviation  occurs  (primary 
leviatioDj,  we  sliould  rnnice  whether  this  comes  into  more 
romtnence  when  near  or  when  distant  objects  are  looked  at ; 
«  alHo  observe  whether  the  eyeball  is  turned  inward  (internal 
r  convergent  slrublsuius),  or  whether  it  is  turned  outward 
ixt«rnal  or  divergent  strabismus) ;  we  can  usually  say  at 
whieli  of  the  two  eyes  is  the  one  whose  axis  of  vision  is 
tod  to  the  object,  and  which  is  the  one  which  deviates, 
mettnies,  however,  tlic  patient  can  "  fix '"  the  object  with 
liter  eye  iudifibrently,  nnd  so  either  the  one  or  the  other  may 
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deviate  ("  alternate  squint ").  When  the  same  eye  is  iilways 
xxeed  to  "  fix  "  the  object  there  is  ueu&lly  a  distinct  dilfereuce 
in  the  acut^ness  of  the  vision  on  the  two  sides — ^the  better  eye 
being,  of  course,  selected  by  the  patient  for  this  purpose.  If 
now  wo  eel  the  patient  to  "fix"  the  object  with  the  less  per- 
fect eye,  ny  interposing  the  hand  before  the  sound  one,  or  by 
placing  a  iiiece  of  dimmed  glass  in  front  of  it,  we  may  then 
find  that  the  sound  eye  (which  \raa  qviiie  straight  in  the  former 
experiment)  deviates  inward  or  outward,  just  as  the  other  did. 
In  nmiiy  caties  this  "secondary  de^nation."  as  it  is  called,  can 
be  ascertained,  by  a  scale  placed  below  the  eyelid,  to  be 
exactly  e<{uul  to  tlie  primary  deviation:  this  is  the  common 
case  w'lieii  the  squint  depends  on  hy[)ermetropia  and  myopia 
apart  from  any  paralysis  of  the  ocular  muscles  ("  concomitant 
si|Uint")  ;  in  paralytic  squint,  on  the  other  hand,  the  second- 
ary deviation  is  often  more  extreme  than  the  primary,  and 
this  sometimes  constitutes  an  important  indication  of  ocular 
paralysis.  A  deviation,  however,  which  origiualed  in  a  paral- 
ysis in  a  hypermetropic  or  myopic  patient,  may  be  perpetuated 
ns  a  concomitant  S({uiut  after  the  paralysis  has  passed  away ; 
nud  in  rare  cusce,  from  the  jiersistence  of  a  nun-|Hinilytic 
squint,  iind  the  stretching  of  the  fibres  of  the  muscle,  W9  may 
find  a  want  of  proper  movement  from  simple  muscular  weak- 
uaw  aport  from  any  paralysis  of  nervous  origin. 

In  cases  o{ " cojieomilaiU  gauint"  there  is  no  impairment  of 
the  movement  of  the  eyeballs ;  this  can  lie  shown  by  testing 
the  eyw  separately — only  one  beinz  open  at  a  time,  and  the 
object  looked  at  lieing  carried  upand  down,  and  to  the  extreme 
right  and  left  ;  the  free  mobility  of  each  eye  in  all  directions 
may  then  be  ascertained.  Strabismus  having  these  peculiari- 
tim  is  due  to  a  wont  of  proper  adjustment  in  the  action  of  the 
muscles,  or  to  a  certain  shortening  of  one  or  other  of  them ; 
such  a  s()uint  dei>cuds,  in  the  great  majority  of  cases,  on  errors 
in  the  refraction  of  the  eye,  convergent  squint  bring  associated 
with  hyjwrmCtropia.  anil  divergent  squint  with  myopia;  Jam 
few  cases,  however,  this  relationship  may  be  reversed.  Thc«e 
errors  it)  refraction  are  in  many  cases  hereditary,  so  that  a 
tendency  to  squinting  is  often  iiilieri[«d.  In  such  caseo  of 
strabismus,  binocular  or  stereoscopic  vision  is  usually  aacri- 
ficeii  at  an  early  period  in  the  case,  and  so  the  jMttient  la  not 
troubled  with  oijilopia.  Specks  on  the  comim,  and  other 
defects  in  the  vision,  often  seem  to  determine  the  occurrence 
of  squinling  and  the  suppreiMioii  of  the  vision  in  the  weaker 
eye.     I'atieuts  with  hyiiermutropia  and  myopia  way  also  httvo 
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tt^uiDting  very  readily  induced  by  various  acuU"  illnesses  of  a 

feneral  nalure;  this  squint  may  he  teinpurnry  or  [)ermi 
t  may  thus  simulate  a  cerebral  disturbance  under  a 
circum  stances. 

In  pnnili/tin  muhil  the  movement  of  the  eyeball  is  impaireil 
in  certain  directions,  so  thttt  it  cannot  be  moved  outward  or 
inward  beyond  the  middle  line, as  the  case  may  be;  the  sound 
muscle  may  also  overbalance  the  paralyzed  one,  so  that,  for 
esample,  in  paralysis  of  the  external  rectus  we  have  often 
internal  squint,  and  in  paralysis  of  the  internal  rectus 
external  Bqiiint.  Before  concluding  that  there  is  oci 
paralysis,  we  must  see  that  no  merely  mechanical  imjiediinentri 
exists  to  hinder  the  movements.  In  paralytic  squint  the  "  «eo- 
nndary  deviation,"  already  described,  is  often  greater  than  the 
primary,  and  when  the  vision  is  directed  toward  the  piiTalyzed 
muscle,  or.  more  strictlv,  in  the  direction  of  its  action,  this  is 
often  very  extreme.  Thus,  if  a  person  with  paralysis  of  the 
right  oxtornal  rectus  be  tested  ae  to  his  affected  eye  (the  vision 
of  the  other  being  obstructed  with  a  dimmed  gJaas),  and  if  he 
be  din^ted  to  look  at  an  object  on  his  extreme  right,  the  ner- 
v«UB  energy  is  directed  to  the  right  external  rectus  and  to  the 
lefi  int«rua)  rectus,  so  iis  to  execute  this  conjoint  movement ; 
aa  the  paralysed  muscle  do^  not  respond  proi>erly,  a  still  fur- 
ther force  is  directed  to  these  muscles,  ana  thus  the  internal 
rectus  of  the  touiul  eye  is  led  to  contract  excessively,  (|Uite 
Iwyond  anj-thing  that  is  required,  and  so  producer  a  marked 
"  secondary  deviation ;"  its  pupil  may,  indeed,  be  buried  within 
the  |>al[>ebral  fissure. 

TJiplopin  biwimilaj^  is  common  in  paralytic  squint :  indeed, 
diplopia  may  constitute  the  only  evidence  of  a  slight  (HiralvsiB 
of  an  ocular  muscle ;  for  when  this  "  paresis  "  (as  a  slight  li " 
of  power  is  called)  is  not  too  great,  there  may  be  no  discei 
ible  diminution  of  the  movements  of  the  eyeball.  Diplop' 
uHually  complained  of  by  patients  when  it  is  present  t^ 
marked  extent,  but  the  "false  imago  "  isoflcu  extremely  fainli 
and  the  separation  of  tlie  two  images  is  sometimes  slight,  or 
only  developGti  in  certain  directions  of  tiie  viwiou.  Morettver, 
it  is  important  to  determine  the  relation  of  the  two  images  to 
the  respective  eyes,  and  so  a  careful  test  is  ntlcn  demanded. 
A  candle  in  a  dark  room,  placed  at  different  heights,  and  in 
diflbrent  positions  to  the  right  or  li>fl  of  the  patient,  may  Iw 
used.  It  is  well  also  to  have  a  tiicee  of  red  ^lasa  to  place 
before  onu  nf  the  eyes,  so  ns  to  allow  of  the  itftviitification  of 
each  Image  by  its  eolor.    If  the  vision  of  one  eye  is  less  per- 
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feet  than  that  of  the  other,  we  place  the  colored  glnss  before 
the  aourtd  eye,  so  as  to  render  the  defective  image  relatively 
plainer.  Indeed,  this  method  may  reveal  a  diplopia  wliich 
would  otherwise  escape  the  patient's  attention.  The  faulty 
imaf^  is  nsually  recognized,  apart  from  this  ciiiitrivance,  by  a 
certain  diinnees,  or  obscurity  as  compared  with  the  other ;  the 
false  ima^e  may  be  ]daced  at  the  side  of  the  other  ;  or  above 
or  below  it ;  or  there  may  be  an  obliijiiity  in  its  position ;  at 
times,  also,  one  of  the  images  has  a  different  prmection  in 
Bitace,  appearing  nearer  to  the  patient  than  the  other ;  these 
(Ufferences  depend  on  the  affection  being  due  to  paralysis  of 
the  superior,  inferior,  external,  or  internal  recti  muscles,  or  of 
the  suiierior  or  inferior  oblique,  or  to  various  combinations  of 
these  lesions. 

With  regard  to  the  lateral  displacement  of  the  false  image, 
we  roust  ascertain  whether  the  diplopia  ia  "crossed"  or  "di- 
rect." If,  from  the  shailowy  character  of  the  "  false  image," 
or  by  alternate  closing  of  the  eyes,  or  better  still  by  the  assist- 
ance of  the  colored  glass  the  image  to  the  right  he  found  to  be 
that  wliich  is  seen  with  the  right  eye,  then  we  call  the  dtploiiia 
"  direct "  or  "  homonymous."  If  with  the  same  test  we  find 
that  the  image  identified  with  the  right  eye  is  seen  to  the  left, 
then  we  call  it  "  crossed."  "  Crossed "  diplopia  occurs  in 
paralj-tic  divtrgeiU  si]uiDt,  or  when  there  is  a  l«ndency  to  di- 
vergence of  the  axes  of  the  two  eyes  from  paresis  of  the  in- 
ternal recti;  "direct"  diplopia  occurs  when  there  is  wntwr- 
genae  or  a  tendency  thereto. 

The  images  may  also  be  su|>e  rim  posed,  the  one  above  the 
other,  and  this  Is  usually  associated  with  a  oertain  obliquity 
in  the  position  of  the  image  seen  by  tlie  paralyzed  eye;  thia 
may  be  slightly  "crossed"  or  not  in  different  cases.  (See 
p.  16«.) 

In  order  to  facilitate  the  investigation  of  these  varieUes  of 
paralysis    the  following  details  are  submitted  in  a  tabular 

FCNtTIONS  OF  OCITLAR  MCSCI.IS. 

Bectui  iU|icrior  alevttM  the  azii  of  viiion  ind  iligbtl?  inverts  the 

upper  |i»rl  of  the  verlioal  itieridUn  of  the  oye. 
ObUquu*  inferior'  elerDtei  the  ui*  i>f  viiion  and  ftighllj'  ererlf  tha 

upper  part  of  the  verlioal  meridiun  uf  the  eye, 

■  Tb>  iwlua  Hiiarlui  miiI  iIu  ubllijuua  lularloc  in  Uiua  iw]nlnilJulnUj  taitpmtt 
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Rectus  inferior  depresses  the  axis  of  vision  and  slightly  inverts  the 

lower  part  of  the  vertical  meridian  of  the  eye. 
Obliquus  superior^  depresses  the  axis  of  vision  and  slightly  everts  the 

lower  part  of  the  vertical  meridian  of  the  eye. 
Rectus  internus  inverts  the  axis  of  vision. 
Rectus  extemus  everts  the  axis  of  vision. 

OBLIQUE  MOVEMENTS. 

Elevation  with   adduction.     Rectus  superior  and  internus  with  ob- 
liquus inferior. 

Depression  with  adduction.     Rectus  inferior  and   internus  with  ob- 
liquus superior. 

Elevation  with   abduction.     Rectus  superior  and  externus  with  ob- 
liquus inferior. 
*  Depression  with  abduction.     Rectus  inferior  and  externus  with  ob- 
liquus superior. 

Hence  we  find  that  the  position  of  the  eye  or  of  the  puj)il 
varies  according  to  the  special  muscle  paralyzed,  when  the 
paralysis  is  of  such  a  degree  as  to  give  rise  to  deviation. 
Moreover,  as  this  deviation  depends  on  the  activity  of  the 
sound  muscles  quite  as  much  as  on  the  weakness  of  the  para- 
lyzed one,  the  results  are  not  always  uniform,  as  we  may  have 
to  deal  with  a  complex  paralysis.  In  the  following  tabular 
statement  only  07ie  muscle  is  presumed  to  be  affected,  the  rest 
being  sound. 

RESULTS  OF  PARALYSIS  OF  SPECIAL  OCULAR   MUSCLES  WHEN 

THE  OTHERS  ARE  SOUND. 

Paralysis  of  rectus  superior:  inability  to  raise  eyeball  properly  above 
horizontal  level ;  pupil  may  diverge  somewhat  downward,  and  a 
little  outward  (from  action  of  the  rectus  inferior  and  the  obliqui). 

Paralysis  of  rectus  inferior:  inability  to  lower  eyeball  properly  below 
horizontal  level;  pupil  may  diverge  somewhat  upward,  and  a 
little  outward  (from  action  of  the  rectus  superior  and  the  ob- 
liqui). 

Paralysis  of  rectus  externus  :  inability  to  turn  eyeball  properly  out- 
ward ;  pupil  diverges  inward  (from  action  of  rectus  internus). 

Paralysis  of  rectus  internus:  inability  to  turn  eyeball  properly  in- 
ward; pupil  diverges  outward  (from  action  of  rectus  externus). 

Paralysis  of  obliquus  superior  :  but  little  alteration  in  movements  of 
eyeball ;  slight  deviation  of  cornea  upward  and  inward,  or  simply 
upward. 

Paralysis  of  obliquus  inferior;  but  little  alteration  in  movements  of 
the  eyeball;  slight  deviation  of  the  cornea  downward  and  in- 
ward.    (Paralysis  of  the  sphincter  of  the  iris,  giving  rise  to  a 

I  The  rectiui  inferior  and  the  obliquus  superior  aru  thus  required  jointly  for  a  pure 
depnmion. 
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modenile  dilatilion  of  the  popil.  ind  to  parnly^iii  of  iho  accimimn- 
dslion,  often  acoompaniM  thiB  form  of  naralyaii;  tbU  depends  un 
the  branch  to  the  lentioulat  K">g'>''n  being  eiven  tiff  from  [hut 
branch  of  [be  third  nerve  wbii;b  Koea  to  the  inferiur  oblique 
muBcle.  Occationally,  however,  the  lenticular  branoij  arises  from 
the  sixth  ner>-e.) 


DlPLni'IA  IS  C 


i  PARAI.YSI 


Diplopia  is  gpociully,  or  ]>erhapB  only,  developed  wheo  the 
axis  of  vUion  it  turned  in  the  direction  in  which  the  action  of 
the  paralyzed  muscle  should  be  called  into  play:  thus,  upward 
when  the  elevators  are  paralyzed,  downward  when  the  depres- 
sors are  involved,  and  outward  or  inward  in  the  case  of  the 
external  and  internal  recti.  Certain  actions,  as  climbinff  or 
descending  a  ladder,  may  thuti  bring  a  diplopia  into  trouble- 
some prominence ;  on  the  other  hand,  a  certain  position  of  the 
head  is  often  assunie<)  by  the  palittnt  m  «a  to  prevent  the  ten- 
dency to  diplopia.  In  testing,  we  rci]uire  tnercfore  to  use 
various  positions  ftir  the  objust. 

As  already  explained  (p.  I'U),  the  diplopia  is  "crossed" 
when  from  paralysis  or  weakness  there  is  divergence  of  the 
visual  ases  or  even  a  tendency  thereto,  and  for  similar  reasons 
we  have  "  direct "  diplopia  when  the  tendencv  is  toward  con- 
vergence. The  action  of  the  superior  and  Inferior  recti  as 
tending  to  turn  the  axis  of  vision  somewhat  inward,  when 
their  correctors  ore  paralyzed,  aud  of  the  two  ubiiqui  as  tend- 
ing to  evert  it  when  the  counter- balancing  iiiusclea  are  para- 
lyced,  must  also  be  remembered.     l6ee  p.  165.) 

HOMONYMOUS  AND  CROSrIED  DIPLOPIA. 


ward. 

Internal  rectiii  paralyzed:  diplopia  it 
level;  diiplaceuient  increasod  bj  n 
«uund  tide. 

Superli/r  reclii*  paraljEsd  t  diplopia  vertical  and  "crossed;"  imase 
aecn  by  faulty  eje  above  the  nther.  and  tomowhat  obliquely, 
chiefly  when  vijion  <b  directed  upward. 

Inferior  rac tun  [MiMlyMd  :  diplopia  vertical  Bnd"croMed;"  image 
(wn  by  fault;  eye  below  the  other,  and  tutncwbat  obliquely, 
obielly  when  viti-in  ia  direcled  downwaril- 

Bupariur  oblique  panlyxed:  diplopia  vertical  and  not  "emased;" 
Imago  lenii  b;  faulty  eye  below  the  other,  and  somewhat  ob- 
liquely, ohiefly  when  viiiun  i*  dir«vt«i]  downward. 

Inferior  ubliquo  paralyeed :  diplopia  vertical  and  not  "  cro»ed  j  " 
image  aeen  hy  tkuhy  aye  above  the  olhar,  and  somewhat  ob- 
liquely, chiefly  when  vbion  is  directed  upward. 


J 
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IiuHnctive  efforts  to  combat  the  diplojna  arc  often  ol)serve<l  in 

KtieDts,  as  the  presence  of  the  ''  false  image  "  gives  rise  to  a 
ding  of  distress,  and  is  apt  to  lead  to  error  and  conftisioii  in 
estimating  the  position  of  objects.  The  most  natural  and  in- 
telligible counteracting  movement  is  the  closing  of  the  affected 
eye,  and  so  at  first  sight  it  may  seem  that  the  patient  has 
ptosis:  the  drooping  of  the  upj^er  lid,  however,  is  readily  seen 
to  be  due  not  to  paralysis  of  the  levator,  but  to  a  voluntary 
action  or  even  to  a  spasmodic  contraction  of  the  sphincter. 

Again,  the  diplopia  is  developed,  in  a  case  of  paralysis  of 
the  abducens,  because  the  patient  cannot  direct  the  eyeball 
outward,  and  the  diplopia  becomes  marked  in  proportion  as 
the  object  looked  at  calls  for  this  action.  But  although  the 
patient  cannot  turn  the  eye  outward  he  can  rotate  the  head  in 
this  direction,  and  by  maintaining  the  head  in  such  a  j)osition 
as  to  supplement  the  action  of  the  weak  muscle  he  can  often 
minimize  the  troublesome  diplopia.  These  habitual  devia- 
tions of  the  head  become  in  this  way  suggestive  of  special 
forms  of  ocular  paralysis. 

POSITIONS  OF  THE  HKAI)  IX  OCULAR  PARALYSIS. 

In  paralysis  of  the  sixth  nerve  the  face  is  turned  toward  the  paralyzed 
side. 

In  paralysis  of  the  fourth  nerve  the  face  is  directed  downward  and 
toward  the  shoulder  of  the  paralyzed  side. 

In  paralysis  of  the  third  nerve  the  face  is  turned  hahitually  toward  the 
shoulder  of  the  sound  side  to  combat  the  weakness  of  the  internal 
rectus.  Special  positions  of  the  head  upward  or  downward  may 
be  required  in  ascending  or  descending,  owing  to  the  elevators  and 
depressors  being  likewise  paralyzed.  Sometimes,  from  the  presence 
of  ptosis  also,  no  effort  is  required  to  avoid  the  diplopia,  as  the 
vision  exists  then  only  on  the  sound  side. 

The  Clinical  Signifivance  of  Squint ^  Ocular  PtD'alj/si^^  and 
Diplopia, — When  a  squiut  is  not  of  paralytic  origin  it  has  not 
much  signiBcance  to  the  physician,  but  on  this  very  account  it 
is  important  that  he  shoiihi  be  able  to  distinguish  such  cases. 
Occasionally  a  squint  originates  in  a  panilysis,  although  this 
may  have  passed  (|uite  away;  in  such  a  case  it  has  some  sig- 
nificance in  the  history.  But  it  must  also  be  remembered  that 
in  subjects  predisposed  to  strabismus  by  optical  defects,  a  con- 
comitant squint  may  originate  in  connecticm  with  any  acute 
illness  quite  apart  from  ])aralysis. 

When  a  squint  is  due  to  paralysis  of  the  third,  fourth,  or 
sixth  nerves  (see  j)p.  202,  203)  it  has  great  significance.    As  a 
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rule,  ihe^  nervc8arealfectt.il  by  teeioneat  thebasi.-uf  tlit}  braiu, 
nr  the  base  of  the  skull,  so  that  some  interference  with  the 
nerve  itaelf  in  it»  coune  ie  indicated,  rather  than  a  lesion  at  ite 
deep  origin ;  the  lesion  is  thus  on  the  sanieside  as  the  paralyzed 
muscle.  Hence  these  nerves  are  sijeclally  involve*!  in  caaesof 
cercbrfti  tumor  and  bnsal  menliigUis ;  tney  are  all  very  fre- 
quently paralyzed  Irom  syphilitic  diaeaee  within  the  skull. 
When  one  of  these  nerves  is  involved,  the  other  cranial  nerves 
tiiiist  also  be  exiimined,  as  combinations  of  pamlysis  of  the 
sixth  nerve  with  patches  of  aaxathesia  in  the  region  of  the  fifth, 
for  example,  are  even  more  suggestive  of  syphilitic  lesions. 
Paralysis  of  the  fourth  nerve  is  usually  due  to  svpbilis.  Paral- 
ysis oi'  these  three  nerves,  however,  and  especially  of  the  third, 
may  often  be  olasaihed  with  the  so-called  "  rheumatic"  paral- 
ysis— that  is,  they  seem  to  be  induced  by  cold. 

Paralysis  of  the  third  nerve,  when  complete,  includes  droop 
of  the  upper  eyelid  (ptosis),  paralysis  of  all  the  muscles  of  the 
eyeball  except  the  external  rectus  and  the  superior  oblique, 
ifilutation  of  the  pupil,  and  Bcinie  defect  in  the  power  of  accom- 
modation. This  paralysis  of  most  of  the  muscles  leads  to  great 
deficiency  in  the  mobility  of  the  eye,  as  already  explained,  and 
the  pupil  is  directed  outward  and  somewhat  downward.  The 
jmralysis  of  the  sphincter  of  the  iris  should  be  specially  studied 
in  connection  wilii  the  signs  of  paralysis  of  the  inferior  oblique 
muscle  (occasionally,  however,  the  supply  to  the  iris  comes 
from  the  sixth  nerve).  The  dilatation  of  the  pupil  in  paralysis 
of  the  third  nerve  is  only  moderate  In  degree ;  it  can  be 
rendered  much  moro  extreme  by  the  use  of  atropine.  Ex- 
treme dilatation  of  the  pupil,  therefore,  may  suggest  some  - 
irritaiion  of  the  sympathetic,  when  there  is  no  question  of  the 
use  of  atropine  or  other  mydriatics.  The  various  branches  of 
the  third  nerve  may  be  jmralyzeil  separately,  so  that  we  may 
have  ptosis  alone,  or  external  deviation  aloue,  or  dilatation  of 
the  pupil,  or  paralysis  of  the  accommodation,  or  various  com- 
binations up  to  the  inmt  complete  paralysia  of  the  nerve. 

Diplopia  (double  vision  with  Iwth  eye«  o|ien}  may  be  asso- 
ciated with  a  [tarulytic  squint,  or  it  may  furnish  the  only 
evidence  of  paresis  in  the  ocular  muscles  which  mav  not  he 
extreme  enough  to  lead  to  squinting.  While  diplopia  is  ex- 
Irvmely  common  iu  imruly  tic  sipiint.  it  is  extremely  rare  in  the 
ordinary  forma  of  squinting  nasociHtoI  with  optical  defects ; 
indeixl,  even  in  oculnr  [Mknilysis  the  diplopiu  may  cease  when 
the  squinting  becxmies  very  pronounceil  and  the  affection 
chronic.     The  special  forms  of  diplopia  and  their  bearing  on 


OCULAR    VKKTIGO.  169 

the  diagnosis  of  paralysis   in   special   muscles  have  already 
been  referred  to  (p.  166). 

Diplopia  is  sometimes  complained  of  by  adults  at  the  very 
beginning  of  cerebral  meuiugitis,  probably  from  the  inflamma- 
tion leading  to  a  slight  paralysis  of  the  nerves.  It  is  also  pro- 
duced in  some  persons  by  much  less  serious  disturbances: 
derangements  of  the  digestive  organs,  for  example,  may  bring 
on  diplopia  and  the  somewhat  allied  symptom  of  vertigo.  In 
certain  cases  of  alcoholic  intoxication  there  is  a  want  of  due 
adjustment  in  the  complex  movements  of  the  eyeballs  leading 
to  double  vision ;  a  similar  condition  is  found  in  the  early 
stages  of  locomotor  ataxy  arising  from  want  of  coordination, 
apart  from  squinting  or  any  profound,  or  at  least  permanent, 
paralysis  of  the  ocular  muscles ;  this  must  be  distinguished 
from  the  paralysis  and  squinting  of  a  more  permanent  nature 
found  in  the  later  stages. 

Diplopia  and  strabismus,  even  when  due  to  disturbance  of 
the  brain,  are  both  particularly  apt  to  occur  in  those  whose 
eyes  are  not  normal  in  their  refraction. 

Diplopia  moiioculari^  can  be  readily  distinguished  from  the 
diplopia  just  referred  to,  as  this  double  vision  occurs  while 
using  a  single  eye.  This  is  comparatively  a  rare  symptom, 
and  IS  almost  invariably  due  to  some  error  in  the  eyeball  itself. 
Irregularities  of  the  crystalline  lens  or  cornea  and  the  presence 
of  artificial  pupils  are  the  recognized  causes  of  this  affection. 
Spasmodic  affections  of  the  accommodation,  hysteria,  mental 
disorders,  and  cerebral  tumors  have,  however,  been  alleged  as 
occasional  causes  of  the  disorder. 

Erroneous  Projection,  Ocular  Vertif/o. — An  erroneous  estimate 
of  the  position  of  objects  is  common  in  aises  of  paralysis  of  the 
ocular  muscles,  so  that  a  person  (say)  whose  right  external 
rectus  is  affected,  when  asked  to  strike  an  object  placed  on  his 
right,  or  to  walk  toward  such  an  object,  is  otlen  found  to  aim 
at  a  point  too  far  to  the  right ;  this  probably  arises  from  the 
mind  being  conscious  of  an  unduly  great  energy  lujing  directed 
to  the  paralyzed  muscle  in  the  vain  endeavor  to  get  it  to  act ; 
it  appears  probable  that  the  position  of  objects  is  estimated 
from  this  "out-going  current,"  as  it  is  termed.  This  erroneous 
estimate  of  the  position  of  objects  in  certain  directions  leads  to 
constant  confusion  from  the  changes  which  occur  in  the 
apparent  position  of  objects  iis  the  jx-rson  walks  along  or  even 
moves  his  eyes;  hence  arises  the  **  monocular  vertigo'*  which 
occurs  in  cases  of  paralysis  of  the  third  nerve,  for  example,  if 
the  sound  eye  be  closed  and  the  drooping  lid  bo  held  up  iis  the 
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jiiitk'iiL  u'lilks  along.  A  soniewliat  aiialugoiie  confui^ion  Htui 
vertigo  may  result  from  binocular  iliplopin,  or  from  conditiuus 
bordering  oil  this  state;  tbe  patient  often  places  his  head  in 
such  a  position  as  to  lessen  the  displacement  of  the  images  or 
closes  the  aflected  eye  altogether.  In  paralysis  of  the  ocular 
musclee  the  closing  of  the  sound  eye  does  not  abolish  this 
monocular  %'ertigo.  An  erroneous  estimate  of  tbe  jtositiou  of 
objects,  or  of  the  position  of  the  felse  image  in  diplopia,  from 
an  apparent /oniwrrf  displacement,  is  found  to  occur  in  certain 
cases  of  ocnlar  paralysis,  particularly  when  the  fourth  nerve 
and  the  superior  oblique  muscle  are  involved. 

Pi'PiLS.  Equality  oT  JnemtalUt/. — Normally  the  pupils  are 
equal ;  they  dilate  considerablv  in  the  dark  and  contract  when 
exposed  to  light.  O'rcasionuJly,  however,  the  pupils  are  un- 
equal congenitally.  and  the  response  to  light  diminished  in  the 
eye  whose  pupil  is  already  contracted  (congenital  inyosis).  In 
examining  such  cases  we  should  do  so  whUe  they  are  shaded 
from  any  bright  light.  Inequality  of  the  pupils  is  occasionally 
fnund  iu  some  uerBuns  ( congenitally  T^  along  with  other  indicor 
tions  of  an  anectiim  of  the  sympathetic,  such  as  unilateral 
sweatings.  Old  iritis  sometimes  accounts  for  the  contraction 
and  immobility  of  the  pu|iil  observed;  this  can  usually  be 
made  out  by  detecting  traces  of  exudation,  or  some  irregularity 
in  the  outline  of  the  iris,  especially  on  dilatation  with  atropine, 
or  the  exudation  may  be  seen  on  the  capsule  of  the  lens  on 
ophthalmoscopic  examination.  As  iridectomy  is  now  so  com- 
mon, the  student  must  learn  to  recognize  an  artificial  pupil. 
The  possibilily  of  na  eyewash  containing  belladonna,  atropine, 
cocainc>,or  some  other  mydriatic  being  used  must  never  be  for- 
gotten in  the  inquiry :  occasionally  a  Tittle  trelladonna  gets  into 
an  oyo <|nite  accidentally.  The  action  of  l)elladonna in  dilating, 
or  of  Calabar  bean  in  contracting,  an  abnormal  looking  pupu, 
aflbrds  assistance  in  the  study  of  this  abnormality  in  special 
cases.  This  has  been  recommeuded  as  a  test  iu  distinguishing 
paralytic  from  spasmmlic  changes  in  the  pupils;  the  distinction 
Detween  spasm  and  {mrulysis.  allhoiigb.  it  should  be  kept  in 
view,  has  not  yet  I)een  sulfaeiently  clearly  diSerentiated. 

Apart  frfmi  these  circumstances,  int-ipiality  of  the  pupils  is 
alwavsa  fact  of  great  inijiortunce  as  indicating — (U  >n  cases 
of  dilatation—  some  lesion  of  the  third  ner\'e,  tiie  ngnificance 
of  which  must  Iw  estimated  by  considering  whether  the  other 
branches  of  this  nerve  are  involved.  Irritation  of  the  sym- 
pmhetic  (ng  dilitinguivlied  from  paralysis)  has  likewise  beensup- 
fmeod  bi  lend  lu  dilnlatiun  ij^the  pupil.  In  cases  of  this  kind 
wc  must  scurdi  for  evidence  of  disturbance  of  the  sj'mpathetic, 
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Qil  we  must  see  if  any  of  the  crnoiul  ni-'rves  art:  atlbctcil.  1 2) 
Abnortnal  conlrnction,  that  is,  the  abaeDce  of  any  cniisider- 
ahle  itilatatiuD  when  shaded  from  the  light,  may 
be  due  lo  w.ime  aflection  of  the  syrapathelic  in 
the  neck,  or  of  the  eervical  spinal  curd  (spinal 
myoeia;  idiopathic  affection  or  wounds  of,  or 
pressure  ou,  the  sympathetic  in  the  neck  from 
lumora,  osjwciiilly  from  aneurisms);  it  is  also 
ootnmon  in  general  paralysia  of  the  insane.  (.3) 
The  inequality  may  be  due  to  some  uiiilatoral 
leaioo  of  the  brain,  or  perliups  to  une(|i)al  pres- 
sure of  fluid  on  the  two  sides  of  the  brain  in 
oases  of  injury  or  eflbsion,  Even  when  due  to 
serious  disease  the  inequality  does  not  always 
preaerve  the  same  degree,  and.  indeed,  is  not 
ftlways  persistent. 

Aaeralioiui  iw  llw  Hie  of  bolhpuplU&n:  Vikev/idK 
important.  Tlie  absolute  size  of  the  pupils  may 
be  laeoBurerl  by  applyin^r  tlie  hull's  of  a  calJicter 
gouge  over  the  pupil,  taking  them  in  sucuessiou 
tilt  one  is  found  to  agree.  Or  the  diameter  in 
millimetres  may  be  pretty  accurately  estimated 
by  the  eve  on  comparison  with  a  series  of  black 
epotfl.    Such  a  scale  is  included  in  ffettleahip's 

rket  case  of  tests  for  the  eve ;  the  sizes  selected 
him  are  those  reprotlucedliere;  in  his  scale  tho 
block  spobt  are  printed  on  tinted  paper  to  resem- 
ble so  far  the  background  of  the  iris.  Uu  hold- 
ing this  series  of  spota  by  the  side  of  the  pupil,  the 
eve  can  usually  read  ofi'  the  size  with  conndence. 
(See  Fig.  3U.)  A  statement  of  the  size  in  figures  is 
much  more  satislactory  than  descriutive  or  fitrji'"- 
ative  words  such  as  "  pinhole  pupils."  etc.  The 
aormal  kub  varies  from  aliout  three  and  a  half 
millimctroi  lo  seven  and  a  half  niilliinetriv  ac- 
cording to  exposure  to  li»;ht,  tliL-  iufluence  of  age, 
ate.  8omelim<i8  the  pupils  are  tinduly  diluteil  or 
eontracted,  anil  ai)iijetini<»  they  fail  to  res{K)nd  to 
the  light  in  the  usual  way.  Contraction  of  the 
pupils  may  lie  pRxluccd  by  the  use  of  opium, 
and  this  affonls  a  valuable  means  of  diairni«is  in 
eaws  of  sustiected  opium  poisoning,  niKl  also  in 
•BltmKting  trie  effect  which  opium,  as  a  medicine, 
may  have  had  on  the  system.  Belitwlonna  and 
atropine,  administere^l'  internally  or    absorbed 
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through  llie  skin  or  mucous  surfaces,  as  well  us  applied  to  the 
eyo  and  brow,  produce  well-marked  dilatation  of  the  pupil; 
if  applied  to  one  eye  they  act  only  on  one  side.  CalaDar 
1>eftQ,  applied  to  the  eye  or  given  iuternally,  causes  well- 
marked  contractioD.  Atropine  and  Calabar  bean  seem  to  have 
a  special  and  direct  etimulntiDg  influence  on  the  radiating 
and  circular  fibres  of  the  iris,  respectively,  in  addition  to  any 
paralyzing  effect  on  the  nervous  supply.  Alcohol  and  chlo- 
roform likewise  affect  the  pupil,  but  in  rather  an  uncertattt 
way,  due  in  part,  perhaps,  to  their  dose,  and  to  their  varying 
ett'ect  on  the  system ;  other  agents  also  have  at  times  an  action 
on  the  pupil.  In  profound  alcoholic  coma  the  pupil  becomes 
contracted  when  the  patient  is  lefl  undisturbed  ;  on  shaking  or 
trying  to  rouse  him.  the  pupils  dilatt.',  without  other  fi^s  of 
consciousness  showing  themselveD,  and  after  five  or  ten  minutes 
slowly  return  to  their  contracted  state.  (Macewen.)  Asome- 
wliat  similar  reaction,  with  more  rapid  return  to  the  contmctcd 
state,  18  sometimes  seen  in  apoplexy.  \  In  cerebral  diseases  the 
i)  pupils  are  often  unduly  contracted  or  dilated,  but  it  is  scarcely 
possible,  in  the  present  state  of  our  knowledge,  to  lay  down  any 
general  doctrine  on  the  subject.  In  simple  .serous  cITusion,  in 
meningitis  with  effusion,  and  in  many  cases  of  apoplexy,  the 
pupils  are  dilated,  and  this  is  usually  reckoned  among  the  "  pres- 
sure signs."  In  not  a  few  cases  of  apoplexy,  however,  the  pupils 
arc  contracted,  and  llits  is  seen  iu  some  of  the  woral  and  most 
rapidly  fatal  forms  of  hemorrhage  { in  the  pons).  In  epileptic 
fits  the  pupils  are  often  contracted  during  the  fit  and  dilated 
after  it.  The  student  must  content  himself  with  noting  the 
state  of  the  jiupils,  reserving  the  significanoe  of  the  sign  for 
further  con^sideration  and  study  in  view  of  the  whole  facta. 
In  oae<«  of  total  blindness  of  both  eyes  the  pupils  are  |>crraa- 
nently  diluted,  unless,  indeed,  there  be  adhesion  of  the  iris.  In 
typhus  fever,  cspcciallv  in  the  stt^  of  delirium,  the  pupils 
lire  iiBually  contracted;  in  enteric  fever,  on  the  other  nand, 
the  pupils  mther  dilated.  In  the  unemic  poi^^oning  of  renal 
disease  the  pupils  are  only  moderately  contracted  as  a  rule. 
During  natural  sleep  the  pupils  are  contracted  ;  this  can  otleii 
be  «eeji  by  gently  raising  the  eyelids;  the  pupil  then  dilates 
as  the  per*"tn  awake»,  and  if  the  light  be  bright  it  immediately 
contmcU  airain  under  ihis  stimulus.  Under  mo<Iemlc  dows 
of  rhloDil  the  l>ehavior  if  the  rame  as  in  natiiml  sleep, 

Keflex  dilatation  of  the  pupil  may  l>o  produ<:4^1  in  the 
healthy  Bubjc>ct  by  pinching  the  skin,  especially  near  the  «ye, 
and  this  lest  is  applied  in  studying  the  other  pupillary  re- 
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flexes — response  to  light,  and  the  contraction  during  the  act 
of  oonvergence  and  accommodation,  Under  the  influence  of 
great  pain  the  pupils  oflen  dilate,  and  likewise  under  various 
states  of  emotional  excitement.  Habitual  dilatation  of  the 
pupils  is  sometimes  noticeable  in  boys  addicted  to  masturba- 
tion. Just  before  death  the  pupils  almost  always  become 
dilated,  even  if  they  have  been  contracted  before  (say  from 
opium) ;  soon  after  death,  however,  they  undergo  contraction 
to  a  varying  extent. 

Mhyihmical  alternatwiis  in  the  size  of  the  pup  Hit  can  often  be 
seen  in  "  Cheyne-Stokes  respiration."  The  pupil  contracts 
during  the  period  of  apnowi,  so  as  to  resemble  the  state  found 
during  sleep ;  with  the  first  few  breaths  of  the  ascending  series 
the  pupil  begins  to  dilate,  to  contract  again  as  the  respiration 
stops.  Sometimes  a  rhythmical  contraction  and  dilatation 
can  be  seen  with  every  respiratory  act  during  the  full  deep 
breaths  of  the  "Cheyne-Stokes  respiration:  '*  similar  alterna- 
tions with  each  breath  have  been  noticed  during  the  stertorous 
breathing  of  coma;  the  pu])il  dilates  with  the  inspiration  and 
contracts  with  the  expiration. 

The  sensitiveness  of  the  pupils  to  light  should  be  tested  by 
first  covering  the  eyes  with  the  eyelids  and  fingers,  and  then 
opening  them  suddenly ;  or  by  kee])ing  the  lids  open  and 
shading  the  eyes  from  the  light  and  sucldenly  exposing  them 
again ;  the  degree  and  rapidity  of  dilatation  and  contraction 
may  be  thus  observed.  Light  from  a  taper  or  candle  often 
suits  better  than  daylight,  as  its  direction  is  more  under  con- 
trol, or  the  light  from  an  ophthalmoscope  may  be  suddenly 
directed  upon  them.  This  test  is  sometimes  applied  to  dis- 
cover the  sensitiveness  of  the  retina  in  those  who  are  uncon- 
scious or  unable  to  express  themselves.  In  such  cases  we  may 
have  contraction  of  the  iris  in  a  blind  eye  through  the  influ- 
ence of  light  on  the  other,  if  it  be  sensitive,  and  there  may  be 
likewise  a  sympathetic  dilatation ;  hence  it  is  better  to  test 
the  eyes  separately.  For  similar  reasons  a  dilated  pupil  on 
one  side  may,  by  admitting  more  light,  lead  to  an  excessive 
contraction  of  the  other.  The  amount  of  variation  on  expos- 
ure to  light  is  usually  greater  in  young  persons,  and  when  the 
fmpils  are  natunilly  large.  The  sensitiveness  of  the  pupil  to 
ight  is  often  much  diminished  in  apoplexy,  and  also  when 
there  is  effusion  of  any  kind  on  the  brain.  In  some  cases  of 
meningitis  the  pupil  is  affected  by  light,  but  instead  of  con- 
tracting it,  oscillates — /.  e.^  varii?s  between  contraction  and 
dilatation  in  a  curious  way.     (Tivjnulousness  of  the  iris  itself, 
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bnckwurd  imil  tiirwnrd  with  n  nave-like  motion,  arisee  from 
undue  fluidity  of  the  viti't!uua,  probably  combined  with  rui>- 
ture  of  some  portion  of  the  ligameiit  of  the  lens,  and  ia  only 
of  ophthalmic  interect.)  When  the  pupib  are  much  dilat«d 
or  contracted  from  tlie  influence  of  tiruga,  or  from  paralysiB, 
or  from  congenital  peculiarity,  they  are  not  readily  affected 
by  light. 

CorUmdhn  of  Oie  pupil  dxtriny  the  act  of  afconunodatinn  ami 
convefffence  ie  a  normal  oci^urrence.  Occoeionally  it  ie  found 
that  pupils  which  do  not  respond  to  light  may  contract  during 
accommodation  for  near  objecta.  This  is  found  chiefly  in 
casBs  of  locomotor  ataxy,  and  thia  reaction  of  the  jiupila  is 
named,  from  ita  discoverer,  the  "  Argyll  Roberison  pupil "  or 
iiyraptom.  The  pupils  in  such  cases  are  usually  small.  The 
inlluenoe  of  atiraulation  of  the  skin  may  be  tried  us  a  com- 
[)ariaon. 

The  aaconvwdtdian  of  the  eyea  for  distinct  vision  of  near 
objeots  becomes  defective  with  aKe  (about  forty-five  or  fifty 
years  of  age);  this  "  presbyopia,'  as  it  ia  called,  is  probably 
due,  in  part  at  leaat,  to  changes  in  the  lena  itself;  such  detects 
become  more  pronounced  and  occur  at  an  earlier  age  in  those 
who  are  hypermetropic,  and  so  require  to  use  their  accommo- 
dation even  for  distant  vision.  The  accommodation  may  be 
defective  from  aome  nervous  Icaiona,  or  when  the  third  nerve 
is  panily/^.  and  diphtheritic  paralyaia  of  the  accimmiodation 
ia  not  uncommon.  The  size  of  the  ]>ui)il  is  not  always  affected 
when  the  accommodation  is  paralyEed,  although  both  are  very 
often  involved  together.  When  iho  vision  is  defective  from 
this  cause  convex  glaasee  (+  12  or  3  D.*)  should  correct  it 
ftilly,  provided  the  person's  refraction  is  normal  (emmetro- 
pia).  Atropine,  cocaine,  etc.,  paralyze  the  accommodation 
pro  Uynpore. 

OjiktliaJmopleffia  ftrtenia;  OphlluilTnopleyUi  inUma. — These 
names  are  applied  to  paralylic  affections  involving  the  muscles 
of  the  eye.  The  external  form  implicates  the  levator  |ial»cbrai 
and  all  the  muscles  attached  to  the  exterior  of  the  oyaball.  It 
is  usually  bilateral,  but  may  aflcct  the  two  sides  witli  uuequal 
severity.  The  pupils  may  be  more  or  less  implicated,  and 
there  may  be  losa  of  vision  and  atrophy  of  the  optic  nerve. 
It  has  been  ascribed  toayphilia  and  rheumatism.  The  ini«rnai 
form  implicates  the  musclca  which  effect  the  niovemmits  of 
the  puoils  and  the  {Hiwcr  of  accommodation.  It  is  supposed 
u  affection  of  the  lenticular  gangliun.  anil  can 
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aometiiiiee  be  ascribed  to  aypliilU.  DeUile  a«  lo  the  spuci&I 
inuBulfs  iiiip]icutt:d  will  be  found  iu  the  preceding  sectionB. 

Strain  on  the  tii/eK,  a  sense  of  fatigue  readily  induced,  and  a 
great  tendency  to  confusion  of  the  lines  and  words  in  a  book, 
ftfter  reading  for  a  few  minutes,  coualituLe  the  indications  of 
"  astlienopia."  Tliia  strain  may  be  prolonged  or  inteuajfied  to 
8  great  exteut,  and  may  give  rise  to  headache  of  auch  a  char- 
acter as  to  suggest  cerebral  miachief.  This  excessive  strain 
niiiy  be  due  to  some  specially  exacting  form  of  work  arising  in 
coQucctioa  wiih  the  coustaut  and  extreme  demands  made  on 
the  power  of  the  accommodation  or  of  the  convergence;  some- 
times, indeed,  the  combination  of  different  and  unaatural 
degrees  of  accommodation  and  convergence  mav  produce  this 
strain,  particularly  in  those  who  use  glasses.  These  exceesive 
demands  arise  in  connection  with  optical  defecU  of  the  eye — 
hypermetropia,  myopia,  astigmatism — in  the  last  the  varying 
demands  are  incessant  and  most  exacting ;  iliese  defects  arc 
oflen  complicated  with  weakness  or  "  iusudiciency  "  of  the 
internal  recti  muscles.  The  lieadaches  arising  from  the  strain 
thus  produced,  although  at  first  induced  directly  by  taxing 
the  itycs,  may  continue  in  a  more  permanent  form,  so  as  to  give 
little  or  no  suggestion  of  an  ocular  origin  of  the  disorder. 
Some  of  the  delects  cause  a  constant  strain  on  the  eyes,  which 
cannot  be  relieved  by  any  amount  of  apparent  rest. 

Jfuscai  or  motm  are  to  be  distinguished  aeconiiug  as  they 
are  fixed  or  floating.  Muscas  volitantes — motes  floating  about 
in  the  field  of  vision  —  may  be  seen  by  any  healthy  eye,  and  iu 
such  cases  they  are  due  t^  minute  opacities  normally  existing 
in  the  vitreous.  They  may  be  demonstrated  by  looking  at  a 
light  through  a  minute  tioie  in  a  blackened  card ;  in  this 
way  the  shadows  of  the  opaque  objects  are  projected  on  the 
retina.  Motes  like  strings  of  beads,  and  also  motes  darting  in 
various  directions,  may  be  seen  at  times  apart  from  disease, 
oipedally  on  looking  at  dazxliug  white  objects ;  these  latter 
are  eeseotially  subjective  and  appear  to  be  due  to  disturb- 
ances in  the  circulation.  Uuscw  are  usually  mure  obtrusive 
in  myopic  eyes,  and  in  conditions  uf  weakness  and  irritability 
of  the  retina  from  whatever  cause.  Mutes  from  normal  opaci- 
tieBmust  be  distinguished  from  float  ingapecka  due  to  abnormal 
opncitiea  in  the  vitreous ;  the  latter  are  gcncrnlly  visible  with 
the  ophthaliiniscopc.  Fixed  rauseie — fixed  black  spots  or 
bands — arc  due  to  opacities  in  the  substance  of  the  retina. 
Upacitiee  in  tlic  Ions  are  revealed  by  ophthalmoscopic  illuml- 
UBtioDs  aa  black  bonds  or  streaks,  but  they  are  not  perceived 


ORGANS   OF   SPECIAL   SEN^E. 


liy  thi!  patient  as  such,  unlea§  by  some  such  devie«  aa  the 
fjxperinient  Willi  tUe  blackened  caird,  just  described. 

Flashes  iif  light  (photopsiB.)  are  produced  bv  irritatiou  of  the 
retina,  or  of  the  optic  nerve  in  any  part  of  ita  course  from  the 
brain.  Even  gentle  pressure  on  the  eyeball  gives  rise  to  cir- 
cles of  light  or  phosphents,  and  blows  produce  more  violent 
flashes  in  the  same  nay ;  such  sensations  are  frequent  in 
iucipienl  disease  of  the  optic  nerve.  Flashes  of  light  are  like- 
wise often  eoniplained  of  by  those  whose  cerebral  arteries  are 
rigid,  and  iu  whom  disturbaneee  of  the  circulation  in  the  optic 
nerve,  or  in  the  cerebral  centres  connected  with  it,  may  be 
presumed  to  exist;  they  at«  recognized  as  amongst  the  pro- 
dromata  of  apopIe(.>tic  and  other  cerebral  seizures. 

Colored  spectra  <  chromopeia)  are  of  somewhat  similar  nature; 
they  have  been  known  to  usher  iu  epileptic  tits.  Yetlowifuioti 
(exantUopsia)  is  observed  in  certain  cases  of  jaundice,  but  it  is 
rare,  at  least  in  a  highly  marked  form  ;  it  ta  occasionally  pro- 
duced by  sanlonine  admiuistered  internally;  this  predomi- 
uuui-e  of  yellow  renders  the  reewnition  of  red  ditliciilt, 

Vonvubhe  muvetnentu  of  the  ueuUiT  and  palpebral  intuc/w  may 
occur  as  iude[)endent  functional  affiwlioDS  of  the  eve;  they 
then  come  more  properly  under  the  notice  of  ophthalmic  Bur^ 
geons,  but  they  sometimes  serve  to  indicate  cerebral  mischief. 
Spasm  of  the  orbicularis  palpebrarum  (blepharospasm)  occurs 
in  coses  of  intolerance  of  light,  or  from  other  forms  of  reflex 
irritation,  and  is  oflon  associated  with  hypennetropia ;  but 
twitchiugs  and  remittent  spasms  of  this  muitcle  nmv,  if  severe, 
be  due  to  central  causes,  nnembling  thus  certain  forme  of 
convulsive  wry  neck,  twitcbings  of  the  trapezius,  etc. 

Nystagmus  (convulsive  rhythmical  movement  of  the  eye- 
ball) occurring  as  a  simple  ocular  afibction,  and  dating  from 
early  life,  need  not  be  noticed  here.  The  luovements  are 
usually  lateral,  rarely  verfical:  sometimes  they  have  more  of 
a  rotatory  character.  Thev  are  often  of  but  limited  extent, 
and  of  extreme  rapidity ;  fieijuently  they  require  close  obser- 
vation to  detect  thoir presence.  Nystagmus  seems  also  to  be 
duvelofied  iu  connection  with  particular  occupations,  as  in 
eoal-miuers  and  some  others.  It  is  also,  however,  met  with  as 
a  wymptuui  of  definil«  diaenst-  of  the  nervous  centnv :  it  some- 
tJniM  apiK^are  in  one  eye  only,  but  usually  in  liolh.  The 
movfmcnlit  I'an  often  be  seen  at  the  tveginniug  of  fiu,  and  are 
thou  n'^rurdiil  iis  part  of  the  convulsion.  Sometimes  they  are 
•saoeiatiti  with  n  peculiar  deviation  of  the  cy**,  both  eyes 
being  directed  as  if  the  patieiil  were  trying  to  look  fixedly 
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toward  the  back  of  his  shoulder  (conjugate  or  hiteral  devia- 
tion of  the  eyes);  associated  with  this  there  is  often,  if  not 
usually,  a  turning  of  the  head  also  in  the  same  direction. 
The  significance  of  this  combination  will  be  referred  to  in 
connection  with  these  other  symptoms.  Fre(iuently  the  oscil- 
lations of  nystagmus  can  only  be  detected  when  the  patient 
looks  steadily  in  a  given  direction  to  the  extreme  left  or  right, 
and  in  such  cases  there  is  sometimes  associated  with  it  an 
appreciable  paresis  of  the  muscle  called  thus  into  ])lay — e,  g,, 
or  the  right  external  rectus  when  the  nystagmus  apjwars  on 
looking  steadily  toward  the  extreme  right.  On  the  other 
hand,  there  is  sometimes  in  nystagmus  a  point  at  which  the 
eyeballs  rest  when  the  vision  is  directed  there ;  this  is  espe- 
cially seen  in  miners*  nystagmus.  In  cases  of  cerebrospinal 
sclerosis  nystagmus  is  an  important  symptom;  it  is  sometimes 
present  to  a  glaring  extent,  but  sometimes  it  recjuires  to  be 
searched  for  by  directing  the  vision  steadily  to  sj)ecial  points. 
Conjugate  or  Uiteral  deviation  of  the  eije;t  differs  from  s(|uint 
inasmuch  as  the  two  eyes  have  their  axes  of  vision  parallel, 
although  both  are  deviate<l  from  the  middle  line.  With  this 
we  have  ofl«n  a  rotation  of  the  head  at  the  same  time ;  the 
patient  has  then  the  ap|H*a ranee  of  re»;arding  fixedly  some- 
thing over  his  shoulder,  for  almost  always  the  eyes  look  in  the 
same  direction  as  that  to  which  the  head  is  turned.  The 
deviation  of  the  eyes,  however,  may  occur  aj)art  from  any 
rotation  of  the  head. 

This  curious  symptom  is  found  in  connection  with  the  occurrence  of 
convulsions  and  also  at  the  onset  of  certain  hemiplogic  attacks.  In 
the  former,  the  symptom  appears  to  be  itself  due  to  convulsion  or  spasm 
of  the  particular  combination  of  muscles  (on  both  sides  of  the  body)  by 
which  the  movements  are  executed.  At  othor  tinier  it  appears  that  the 
movements  are  performed  by  the  sound  muscles,  which  contract  strongly 
owing  to  the  balancing  action  of  their  aftlagonists  being  suddenly  lost 
from  paralysis.  The  symptom  points  stronijly  to  a  gross  lesion  of  the 
brain  on  one  side,  although  it  has  been  noted  in  idiopathic  epilepsy  also. 
The  side  to  which  the  deviation  takes  place  varies  apparently  with  the 
cause;  the  following  is  the  doctrine  which  has  been  formulated: 

(a)  If  associated  with  convulsitms  it  may  be  presumed  that  the  devia- 
tion is  due  to  spasm;  hence  it  should  bo  toward  the  convulsed  side 
when  the  convulsion  is  unilateral  and  so  presumably  due  to  a  lesion  on 
tbeopp(»8ite  side  of  the  brain  ;  the  patient  will  thus  l<H>k  away  from  the 
tide  of  the  brain  on  which  the  lesion  may  be  presumed  to  exist,  (1)  pro- 
vided  such  lesion  is  in  the  hemispheres  or  peduncles :  (2)  in  lesions  of  the 
mesocephalorif  however,  the  direction  is  reversed,  and  the  patient  then 
looks  away  from  his  convulsed  limbs  if  the  convulsions  are  unilateral. 


178 


ORGANS    OF   SrEClAIi    SBN3E. 


In  tbis  convuUiTs  form  the  miuclei  of  lbs  neck  are  more  ri^id  tbsD  in 
the  paralytic,  the  head  is  replaced  with  mure  dlfflcully,  and  if  conacioiu 
the  patient  may  even  «omp!ain  of  pain  on  moving  it  back. 

[b]  In  iLe  paralytic  ToriD  of  the  laleral  deviation,  the  eymplom  ii 
fuuiid  in  cunii«cUoD  with  somewhat  sudden  apoplectic  attacks;  (1)  if 
the  eyci  are  turned  awa;  from  the  panilyted  limha  the  lesion  i«Buppo«ed 
k)  be  in  Itie  htmitphrrt;  \2)  if  they  took  toward  the  paralyzed  limbs 
the  lesion  is  luppused  lu  be  in  the  metocrphiUoJi.  In  this  paralylio  form 
the  rolHtion  is  attended  with  lesj  rigidity  uf  the  nock,  and  the  head 
can  b«  restored  to  its  natural  position  without  much  trouble,  and  with- 
out indications  of  pain  if  the  patient  is  conscious. 

The  distinction  between  conjugate  deviation  of  the  eyM  and  strabis- 
mus is  usually  perfectly  clear,  but  occasionally  we  have  a  cumblnHtion 
of  thne  conditions,  in  a  lomewhat  imperfect  form,  in  cases  ufparalysii 
of  the  sixth  nerre.  When  this  lesion  exists  alone,  and  is  due  to  an 
affectiun  uf  the  nerve  trunk,  we  have  of  course  a  convergent  equint,  at 
least  in  certain  dircotiont  of  Ihe  vision.  But  when  the  miacbief  i*  due 
to  a  lesion  at  the  origin  of  the  nerve  in  the  fourth  ventricle  (><  nuclear 
paralysis "),  we  certainly  sometimes  have  a  cunjugate  deviation  of 
paralytic  origin,  both  Ihe  eyes  being  directed  away  from  the  eitemal 
rectus  implicated.  This  arisei  from  the  external  rectus  of  one  side 
acting  habitually  in  harmony  with  the  internal  rectus  of  the  other, 
probably  in  virtue  of  some  crossinf;  of  the  fibres  from  the  nucleus  of 
the  sixth  nerve  on  the  one  side,  to  the  nucleus  of  the  third  nerve  on  the 
other;  such  an  arrangetnont  would,  of  course,  facllitato  the  synergic 
action  in  Ihe  lateral  niovementof  the  eyeballs  in  the  normal  stale.  On 
thla  view  we  have  the  internal  rectus  of  one  side  animated ,  tn  part,  by 
k  nervous  supply  from  the  origin  of  the  sixth  on  the  other,  tf  then 
we  have  a  nuclear  paralysis  of  the  sinih  nerve  on  the  right  side,  for 
example,  we  will  have  not  only  paralysis  of  the  right  external  rectus 
but  weakness  of  the  left  internal  rectus ;  and  so  instead  of  an  internal 
•quint  uf  the  riKht  eye  (ui 
conjugate  deviation  of  both  eyes  toward  tbe  U 

The  aeuteiiegt  of  vision  affords  iodicatioDa  as  to  the  state  of 
ihe  optic  nerve,  but  of  course  the  vi^on  otay  be  interfered 
with  by  many  local  cauaee  which  have  no  special  siguificance 
to  the  physician  (opadty  of  the  media,  closed  pupil,  Bei>aration 
of  the  retina,  etc.) :  moreover,  the  Hdvaoiv  of  age  lessens  and 
(tbolishi'B  the  power  of  ocrom  mod  a  lion  (prcsbvopin],  and  there 
may  also  bo  a  paralysis  of  [bo  nccomtnodation  from  nervous 
lesions  or  the  acliuii  of  drugs.  Optical  defiicts  (hypermetropia, 
myopia,  and  astigmatism)  ofleii  produce  imperfect  vision,  and 
80  may  simulate  an  impairment  of  the  optic  nerve.  These 
suhiecis  must  l»  studied  in  detail  at  the  eye  infirmaries,  but 
with  a  few  precautions  the  uee  of  Snclleu's  teflt-ly]>efl'  afiurds 
a  valuable  meAiifl  of  testing  the  viwou ;  the  diffcreni  numbers 
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of  his  scale  can  be  read  fluently  by  an  average  eye  at  the 
correroonding  number  of  feet*  or  metres  (No.  1 A  at  a  foot  and 
a  half.  No.  20  at  20  feet ;  or  0.5  at  half  a  metre,  etc.)  ;  lines 
and  spots  are  given  which  may  be  counted  by  those  who  are 
unable  to  spell  the  Roman  capitals.  In  using  the  types  both 
high  and  low  numbers  should  be  used  at  corresjwnding  dis- 
tances. The  difference  between  the  nearest  and  furthest 
points  at  which  the  smaller  types  can  be  read  indicates  the 
range  of  the  accommodation ;  but  a  full  examination  demands 
in  certain  cases  the  use  of  lenses  also. 

The  d^ree  of  hypermetropia  is  estimated  by  the  stronger 
convex  glass  with  which  the  person  can  read  No.  20  at  20 
feet,  or  the  corresponding  types  at  6  metres ;  this  represents 
the  "  manifest  hypermetropia.''  But  when  the  accommodation 
is  completely  paralyzed  by  the  repeated  application  of  atropine, 
especiallv  in  young  subjects,  a  stronger  lens  may  be  required, 
this  addition  being  the  index  of  the  "latent  hypermetropia." 
In  the  case  of  myopia  the  ^veakeM  concave  glass  sufficient  to 
render  No.  20  visible  at  20  feet  (or  the  corrci^ponding  types  at  G 
metres)  is  reckoned  the  measure  of  the  myopia.  When  such 
lenses  improve  the  vision  without  rendering  it  perfect,  astig- 
matism should  be  tested  for;  some  circular  arrangement  with 
radiating  lines  may  be  used,  or  the  dial  of  a  clock,  to  sec  if  all 
the  figures  on  the  circle  and  the  hands  in  the  various  positions 
are  perfectly  straight  and  ec^ually  distinct.  When  by  suitable 
glasses  the  person  can  read  No.  20  at  20  feet  { or  at  6  metres 
m  the  other  scale),  we  reckon  the  vision  good,  the  presump- 
tion being  that  any  defects  are  merely  due  to  optical  causes. 
In  many  such  cases,  however,  the  correction  is  not  absolutely 
satisfactory,  esi)ecially  in  myo])ia. 

It  must  be  remembered  that  there  may  be  a  marked  affection  of 
the  optie  nerve  although  the  person  may  be  able  to  read  the  smallest 
types  quite  satisfactorily. 

Defect  of  visual  acuteness  is  often  spoken  of  as  "  amblyopia" 
and  complete  blindness  from  nervous  causes  as  "  amaurosis." 
We  oflen  find  these  due  to  grave  lesions  of  the  retina  or  of 
the  nervous  centres,  and  it  is  on  this  account  that  the  examin- 
ation is  so  im|)ortant  to  the  physician  as  furnishing  evidence 
of  Bright*s  disease  of  the  retina,  cerebnil  tumor,  or  meningitis. 
But  dimness  of  vision  may  arise  from  other  causes  of  some- 
what less  serious  nature,  as  in  anicmia  from  loss  of  bhxKl, 

1  Pariiian  feet,  which  are  nliKhtly  lonj^or  than  Kiiglinh  ;  pn>portion,  4G-40. 
Id  the  fifth  editiun  the  metrical  system  in  fulluwetl,  t)egiriniiig  at  n  0,  o.G,  niid  so  on  in 
fnurtiuiii  of  A  metre. 
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judilcoly  ofiBumuig  Llie  erect  posture  iu  cases  of 
debility  aod  feeble  circulation  from  whatever  cause,  may 
bring  ou  dimness  of  vision.  In  otfaer  cuees  the  dimness  of 
vision  may  be  due  rather  to  weakness  in  the  muscular  appo- 
rntu8  of  the  eyes  wliitli  regulntee  the  couvergenee  and  accom- 
tuodutiuu,  and  these  may  be  weak  from  general  cauws  as 
well  as  from  the  local  atrain  ou  the  eyes  already  referred 
to  (p.  175}. 

"thejie/d  of  vision  should  be  estimated  in  certain  cases,  as  it 
is  otlen  of  great  Itupurtnnce  in  medical  practice ;  it  is  found  to 
be  much  aiminisbcd  in  some  affections  of  the  optic  nerve, 
due  to  cerebral  as  well  hs  to  more  local  caiisea.  Kuch  eye 
should  be  tested  separately ;  the  line  of  vision  of  the  patient 
is  to  be  directed  steadily  forward,  to  meet  the  gajie  of  the 
observer's  eye  seated  immediately  op[>oelte  him,  and  the  ob- 
server's liuger  or  some  luminous  object  in  his  hand  should 
then  be  carritKl  to  the  extreme  left  and  right,  and  above  and 
below,  till  the  limit  is  reached  at  which  it  is  visible  while 
the  eye  is  kept  looking  straight  forward.  In  this  way  the 
observer  can  watch  whether  the  patient's  vision  is  kept  steadily 
fixed ;  at  the  same  time  he  can  compare  the  extent  of  the  field 
of  vision  iu  his  own  right  eye  with  that  of  the  patient's  left 
(and  vice  vena) — using  his  own  eye  as  an  approximate  standard. 
Ophthalmic  surgeons  have  more  accurate  methods  of  measuring 
and  reducing  to  a  scale  the  field  of  vision  by  means  of  a 
perimeter,  but  the  above  method  is  a  ready  means  of  forming 
a  fair  general  cttlimate.  The  field  of  vision  is  sometimes  con- 
tracted almost  equally  in  all  direcUons,  but  the  defect  is 
usually  in  particular  directions,  such,  for  example,  as  the 
upDer  and  inner  half. 

Local  defects  in  the  field  of  vision  may  be  detected  iu 
connection  with  localized  lesions  in  the  retina,  and  of  course 
these  are  more  troublesome  to  the  patient  when  tliey  happen 
to  lie  central.  In  tlie  absence  of  u  visible  lesion  in  the  retina 
a  central  amblyopia  may  be  due  to  a  latent  choroiditis  or  to 
some  serious  lesion  of  the  optic  nerve ;  it  liaii  ap|>eared  fre- 
<juently  to  he  due  to  [loisoniug  bv  tobuccn,  or  perhaps  alcohol, 
ami  in  a  few  instances  tu  a  heretfilary  defect. 

Hemiopia. — When  the  defect  is  limited  tii  one-lialf  of  the 
field  of  vision  the  affection  is  named  hemiopia  or  heniiaiiopua, 
and  pnUcnts  may  complain  that  they  see  only  one-half  of  an 
object.  It  is  rare  for  an  upper  or  under  half  to  bo  involved ; 
sometimes  a  lees  sequent  lliau  a  half  is  iinplicatvd.     It  i« 
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usually  a  lateral  half  which  is  lost,  and  the  defect  is  named 
according  to  the  unseen  portion  ;  thus  if  the  half  of  the  object 
to  the  patient's  right  be  unseen  with  the  right  eye  we  term  this 
"  temporal  hemiopia,"  or  perhaps  better  "  temporal  hemianop- 
sia" of  that  eye.  The  defect  in  the  retina  is,  of  course,  in  the 
opposite  or  nasal  half  to  bring  about  this  result,  the  temporal 
half  being  sound ;  the  etymological  accuracy  of  the  term 
"temporal  hemiopia"  is,  therefore,  not  interfered  with;  in 
speaking  of  a  defect,  however,  perhaps  "  hemianopsia^'  is  a 
more  suitable  word.  One  eye  only  may  be  involved,  but  both 
eyes  are  usually  affected  simultaneously ;  the  most  common 
combination  is  temporal  hemianopsia  of  one  side  and  nnsal  of 
the  other  (homonymous.)  When  two  nasal  halves  or  two 
temporal  halves  are  involved  simultaneously  the  resulting 
defect  is,  of  course,  much  less  obvious  to  the  patient ;  it  may, 
indeed,  readily  escai)e  his  notice — the  deficiency  in  the  half 
of  the  field  of  vision  in  the  one  eye  being  supplemented  by 
the  sound  half  of  the  other  associated  with  it  in  binocular 
vision. 

Occasionally  hemiopia  is  combined  with  hemianaesthesia, 
the  patient's  vision  is  defective  on  the  side  wuth  which  he 
would  try  to  look  on  his  aflfected  limbs.  Sometimes  hemiopia 
is  found  in  hemicrania  (migraine)  and  passes  off  with  the 
other  symptoms  of  this  functional  disturbance.  When  due 
to  actual  lesions,  we  usually  find  it  associated  with  tumor 
or  hemorrhage.  The  optic  nerve,  the  optic  commissure,  or 
optic  tract,  in  some  part  of  its  course,  are  usually  the  struc- 
tures implicated,  but  sometimes  the  mischief  appears  to  exist 
in  some  deeper  cerebral  centre.  The  curious  limitation  of  the 
defect  to  one  lateral  half  of  the  retina  de|)cnds  no  doubt  in 
most  cases  on  the  decussation  of  the  fibres  at  the  commissure; 
but  the  occurrence  of  some  decussation  at  the  cerebral  centre 
for  vision  would  almost  seem  necessary  to  explain  the  impli- 
cation of  l)oth  eyes  in  some  of  the  cases  of  unilateral  cerebral 
lesion. 

If  a  tumor  is  in  the  front  of  the  chiasma,  we  can  under- 
stand that  the  two  inner  halves  of  the  retina  would  be  involved, 
while  implication  of  one  optic  tract  would  give  us  the  common 
combination  of  an  outer  and  inner  half  of  each  retina ;  thus  a 
lesion  of  the  left  optic  tract  would  affect  the  left  half  of  each 
retina  giving  thus  right  homonymous  lateral  henuanoi)sia. 

(Jolor-hlindness  (achromatopsia)  is  not  uncommon  as  a  con- 
genital or  even  as  a  hereditary  defect.  Red  and  its  com- 
|X)unds  and  green  are  the  colors  most  commonly  concerneil. 
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No  special  £igiiificiui(%  caa,  as  yet.  bo  attached  to  t}iU  defect. 
A  degree  ol'  color- blindu ess,  huwevor,  ia  uflcu  found  in  cun- 
nectioQ  with  bliud  spots  in  the  central  part  of  the  retiiia,  and 
BO  it  should  bo  investigated  in  cases  of  optic  neuritis  and 
atrophy,  and  in  the  study  of  tubaceo  poisouinj^  with  central 
amblyopia.  We  may.  lu)wever,  have  a  scotoma  for  a  particular 
color  without  any  Ima  uf  llic  ^neral  visual  aeiiteness.  Color 
blindness  likewise  complicates  hemiana»theeia.  The  field  of 
vision  for  the  various  cnlurs  is  not  equally  extensive  in  the 
normal  elate,  and  in  cerlaiti  nervous  aSectious  it  is  notably 
curtailed  for  certain  ci>lore.  The  field  of  vision  for  colore 
may  be  tested  in  the  same  way  as  the  general  field  of  vision — 
various  colored  objects  of  suitable  size  being  Bubalituted  for 
the  white  luminous  object.  DyKhrimtUoptin  is  the  terra  ap- 
pliod  wheu  there  is  difficulty  in  distinguishing  colors  without 
absolute  color-blindneaa. 

For  testing  the  color  sense  the  most  generally  convenient 
plan  is  to  supply  the  patient  with  a  large  number  of  skeins 
of  colored  wools  of  various  shades ;  we  then  give  him  a  good, 
bright  sample  of  red  and  of  green,  in  jiarticular,  and  ask 
him  rapidly  to  Hort  all  the  shades  of  red  into  one  lot  and  uf 
ercen  into  another.  He  should  be  placed  in  a  go<><l  light,  hut 
he  should  not  be  allowed  to  scrutiiueo  the  skeins  loo  chiecly. 
In  supplying  the  samples  a  variety  of  shades  must  l)e  used, 
and  especially  pinks,  rose  culors,  pale  greens,  stone,  gray, 
slate,  and  drab  colore,  as  these  are  ifae  most  generally  con- 
fusetl;  the  larger  the  number  of  shades  sortoa  correctly  the 
clearer  is  the  evidence  of  a  curreet  color  sense.  Other  colon 
luay  also  be  given  or  the  whole  bundle  with  all  the  colors  may 
be  given  f')r  him  to  clai«ify  according  to  their  colors. 

^(^nero/it/tiVt,  calle^l  also  "night  blindness."  conaiirti  in  the 
inability  to  s<«  pro|)crly  toward  evening,  as  the  daylight  de- 
cltues.  It  is  found  iu  soldiere  and  others  who  have  been  ex- 
puectd  to  daxxlliig  lights.  It  has  no  special  significance  lo  the 
pbraieiait.  This  symptom  is  found  also  in  the  afTeelion  known 
as  retinitis  iiigmeutiMM.  (Ilemeralopia  is  employi'd  by  some 
inexactly  the  opiMisite  st^nse,  the  term  ntfeiafofna  lieing  then 
used  for  night  bhudu(«s.) 

OpIdhnlmtHvapir  examinitiiiiitii  KK  useful  (I)  in  discovering 
vrhetlier  the  loss  of  vision,  which  may  l>e  detts'tiil,  is  due  to 
other  than  nervous  h«ions;  ('2|  in  distinguisluii;;  various 
aflections  of  tlie  retina  and  optic  nerve  fnmi  pjieh  other ;  anil 
filither,  (3)  marked  changes  of  much  diagnostic  Bigiiificanm 
m  sometimes  discovered  when   then.'  i*  no  aflectiitn  of  the 
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vision  afl  tested  by  types.  The  use  of  the  ophthalmoscope 
must  be  learned  practically  in  the  dark  rooms  of  our  eve 
infirmaries,  and  no  description  of  the  iustrumeuts  or  the 
methods  of  using  them  would  be  here  of  much  use.  The 
methods  by  the  erect  and  inverted  inuiges  are  both  used  for 
medical  cases,  but  for  the  more  delicate  examination  of  the 
nervous  and  vascular  changes  the  direct  method  is  preferable. 
The  student  should  aim  at  making  himself  familiar  with  both 
methods,  and  should,  by  examining  many  eyes,  apart  from  any 
cerebral  affections,  learn  to  distinguish  the  varieties  in  the 
size,  shape,  and  appearance  presented  by  the  o])tic  nerve, 
whether  congenital  or  acquired,  and  in  particular  tlie  changes 
in  the  Amdus  so  often  associated  with  hypermetropia  and 
myopia.  He  should  also  learn,  if  possible,  to  estimate  the 
degree  of  hypermetropia  or  myopia  and  the  presence  of 
astigmatism,  by  means  of  the  ophthalmoscope,  as  in  many 
cases  in  medical  practice  no  other  meth(Ml  is  avaihible. 

The  following  aro  the  points  s))ccially  to  bo  attended  to  in  usin^  the 
ophthalmoeoope  in  medical  cases:  The  shape  of  the  optic  diitk  should 
be  noted;  if  both  disks  arc  oval  in  the  same  din^'lion,  instead  of  ho- 
iDg  circular,  optical  defects  (astigmatism )  should  he  tested  for,  before 
concluding  that  there  is  a  real  change.  We  also  ascertain  the  pres- 
ence or  absence  of  the  congenital  cup^  or  any  excels  of  cupping  (as  in 
glaucoma) ;  or  any  filling  up  of  the  cup  ;  these  points  can  be  nuidc  out 
by  observing  the  course  of  the  vessels  and  by  estimating  the  focal 
depth.  The  course  of  the  bloodvessels  ore?-  the  disk  must  be  scruti- 
nized ;  in  particular,  let  it  be  noted  whether  the  arterirs  appear  to 
project  forward  on  the  disk,  or  to  curve  over  its  edge  from  its  swollen 
state  (** choked  disk,"  n^dematous  papilla). 

The  size  and  appearance  <tf  the  larffe  arteries  should  bo  noted  : 
whether  they  teem  diminished  in  calibre,  and  whether  they  appear 
glistening  and  as  if  afiected  with  sclero<>is,  or  accomiianied  with  whitish 
streaks.  These  streaks  are  found  associated  bi  th  with  intraocular 
and  with  cerebral  disturbances;  in  the  former  (hypermetropia)  the 
acuteness  of  vision  is  not  diminished,  but  in  cerebral  cases  giving  rise 
to  this  condition  of  the  arteries,  the  vision  is  almost  always  afTiKited  ; 
streaks  over  the  centre  of  the  vessels  do  not  indicate  serious  changes, 
and  are  due  probably  to  mere  reflecti()n  of  the  light  The  vessels  may 
be  abolished  by  embolism  or  thrombosis  of  the  retinal  artery  or  of  one 
of  its  branches ;  this  accident  is  characterized  by  sudden  blindness; 
at  first  there  is  a  whitish  patch  <>f  exudation  with  a  red  spot,  marking 
the  position  of  the  macula;  this  exudation  disappears,  and  the  color 
returns  in  a  few  days,  hut  the  vessels  soon  become  obliterated,  and 
the  blindness  is  parmanent.  The  veiiis  should  bo  noted  as  to  the  pres- 
ence of  enlargement  or  tortuosity,  and  as  to  whether  they  seem  spe- 
cially dark  and  congested  where  they  dip  into  the  tissue  of  the  nerve. 
The  size  and  color  of  the  disk  aro  very  important ;  attention  must  be 
directed  to  see  if  it  is  unduly  pale  or  of  a  bluish  or  greenish  tinge,  and 
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lliB  diilribiitinn  of  pigmsnl  around  tb  margin,  if  any  be  prcaent, 
must  b«  noted.  The  diik  is  often  pinker  than  nDrmal,  shading  off  so 
gmdually  into  the  color  of  the  retina  as  scarce]}'  to  be  dialinfiuished 
from  it  (neuritis) ;  or  the  edges  may  be  veiled  bv  exudation.  On  the 
other  band,  the  disk  may  be  unduly  pale,  with  a  deHciency  of  the 
minute  veuela  distributed  to  its  substance  (white  utivphj,  suleroeii). 
The  disk  itself  may  be  normal  or  pale,  even  although  the  Urge  ves- 
sels in  front  of  it  are  increased  in  number.  The  size  of  Ihe  disk  may 
remain  norniHl  although  the  cindition  known  as  white  atrophy  is 
highly  mark(4,  but  the  nerve  may  be  ihrnnken  as  a  whale  or  in  par- 
lieular  paru  (atmphy  with  Inss  of  subalance,  or  oonlractlnn).  TYaeet 
of  emidalUm,  either  in  patches  or  in  the  course  of  Ibe  veiseU,  are 
4  found  aiBociated  with  a  iceneral  pink  and  prominent  aspect 
>  disk,  which   a>siime«  a  woolly  appearanuB  ("choked  disk"). 


The  bloudveuels  shuutd  also  be  examined  in  their  c 
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particularly 
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to  terminate  in 
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brnnobing-llke  spots  involved  in  patches  of 

dark  spots  from  a  sudden  bend  must  be  distineuithed  from  hemor- 

rhs(;es.    When  reddish  spots  without  any  true  clot  are  found, miliary 

aneurism  may  someiinivs  be  suspected,  particularly  at   bifurcations 

of  VBHels.     Iinrpc  txutiationi  forming  irregular  patches,  partly  on 

the  nerve  and  jmrtly  beyond  it,  or  connected  by  streaks  with  the  disk, 

obscuring  the  veasels  and  associated  with  loss  of  vision,  are  to  be  su»- 

Keeled  as  syphilitic.  WMltafi  pearly  »pota  of  exudation  in  the  ueighbnr- 
uod  of  Ihe  macula  lutea  are  common  in  Bright's  disease  of  the 
kidney,  and  large  mlchet,  with  smaller  glittering  spois  elsewhere, 
are  also  fmind  in  this  nOeclion ;  somewhat  finiilar  patches  are  teen 
occasion  ally  in  diabetes  and  some  other  affvctlons.  SAJninq  mUiary 
tubtrclf  aro  occaaionall^  seen  in  the  choroid  in  cases  of  tuWculoaU 
and  tubercular  meningitis. 

Sit/mjieanee  uf  OpIUhidtnoteovie  Apiitaraiuxt  in  Medical  Drng- 
wtti*. — Optic  neurttifl  and  optic  atruphy  are  the  Iwo  most  im- 
I>nrtai)t  condiliiius  discovert^  in  t\\e  fUndue  in  tlic  e:t  a  mi  nation 
of  mMliuil  i-asee.  Optic  neuritis  regarded  ns  an  aflection  of 
tho  nurve  in  it«  course  cannot  be  difTercmtiated  ulmicully  ftom 
inflttninintiou  of  the  "  papilla,"  a»  ila  tertiiiiiation  within  the 
cyo  is  i»IIed.  Tu  tuflanimation  of  this  part  the  word  "  papil- 
litis "  is  more  s{teciall^  applied  by  some.  Atrophy  is  often 
Ereccd<'d  liy  optic  neuritis  occurring  in  connectian  with  cere- 
ral  tiitnurs  antl  in  flam  mat  lot  is,  and  in  sucJi  cases  the  disk  is 
tisually  rii}2gc<I  or  ill-dotincii  at  certain  parts;  in  simple  white 
atrophy,  on  the  other  hand,  the  disk  is  sharply  denaed,  but 
this  form  of  atrophy  b  Ites  chamcmrislic  of  definite  cerebral 
aSections,  Ix-ing  fimtid  in  n  variety  of  coiHlitions.  Great 
chaii)^  iu  the  fundus  arc  olisiTTcd  from  tini<;  to  time  in  the 
progrees  of  ccrthnil  cnscii  involving  tho  optic  nerve  find  retina ; 
oemurrhagce  appear  atid  disappear,  or  give  place  Co  patches 
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of  exudation.  These  sometimes  become  absorbed,  or  they 
may  increase  in  number  and  size.  The  tendency  is  for  all 
these  inflammatory  processes,  including  even  oedema  of  the 
papilla,  to  terminate  in  atrophy  of  the  nerve. 

In  attempting  to  explain  the  changes  in  the  fundus  of  the 
eye,  as  bearing  on  medical  diagnosis,  we  must  be  content  with 
comparatively  obscure  indications,  as  the  subject  has  not  been 
sufficiently  long  under  competent  observation  to  lay  down 
general  laws  safely.  The  exudations  described  as  character- 
istic of  syphilis,  or  of  Bright^s  disease,  and  miliary  tubercles, 
aneurisms,  or  embolisms  (when  they  can  be  definitely  recog- 
nized as  such)  are  sufficiently  suggestive  of  their  significance. 
In  addition  to  the  exudations  already  described,  hemorrhagic 
spots  are  likewise  found  in  Bright's  disease,  and  the  detection 
of  such  always  demands  an  examination  of  the  urine;  not 
unfrequently  cases  of  Bright^s  disease  come  first  under  notice 
from  a  failure  of  vision  due  to  these  changes.  GEdema  of 
the  retina  likewise  occurs  in  renal  dropsy,  and  its  aggravation 
or  subsidence  may  account  for  the  great  changes  in  the  state 
of  the  vision  which  sometimes  occur  within  short  intervals. 
Hemorrhages  are  found  likewise  to  complicate  many  inflam- 
matory processes  in  the  optic  nerve  and  retina  whether  these 
arise  from  cerebral  or  more  local  affections.  They  likewise 
occur  in  pernicious  anaemia,  leukaemia,  diabetes,  and  in  cer- 
tain cases  of  hciirt  disease.  In  endeavoring  to  understand  the 
ophthalmoscopic  appearances  found  in  connection  with  cere- 
bral tumors  and  inflammations,  the  following  diflxjrent  theories 
may  be  borne  in  mind,  as  they  have  been  advanced  to  explain 
the  swollen  and  inflamed  state  of  the  optic  nerve  known  as 
the  "choked  disk.*'  1.  An  interruj)tion  to  the  return  of  the 
blood  from  the  eye,  due  to  i)re8sure  on  the  cerebral  veins  by  a 
tumor,  may  give  rise  to  congestion  and  slight  fulness  of  the 
optic  nerve,  and  there  may  then  be  induced  a  secondary  in- 
crease of  this  congestion,  from  strangulati(m,  as  it  were,  of 
the  vessels  of  the  congested  and  swollen  nerve  by  its  own  in- 
expansible  sheath.  This  view  is  now  abandoned  by  many; 
the  results  of  constriction  are  supj)osed  to  arise  from  direct 
pressure  of  the  inflammatory  exudations  on  the  veins.  2. 
Or,  the  swelling,  congestion,  and  oedema  of  the  disk  may  arise 
from  pressure  in  the  sub  vaginal  space,  either  from  the  pres- 
ence of  exudation  originating  there,  or  from  the  j)ressure  of 
fluid  forced  along  the  sheath  of  the  optic  nerve  from  the  sub- 
arachnoid space.  *>.  An  extension  of  the  inflammatory  pro- 
cess from  the  brain  or  cerebellum,  or  the  membranes,  down 
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the  course  of  the  optic  nerve,  may  give  rise  to  a  "  utiuritie  de- 
scendenB,"  This  esplanatioD  applies  specially  to  casea  of 
lueiiineilis  and  no  dotiltl  also  to  manj'  cerebral  HimoiB.  4. 
Vascular  chauera,  resulting  in  conation  of  the  optic  disk, 
may  be  due  to  disturbances  of  the  circulation,  brought  about 
through  an  indirect  influence  of  the  cerebml  tumor,  or  other 
mischief,  on  the  vasomotor  or  sympathetic  system,  apart  from 
any  merely  mechanical  eflect,  or  from  any  continuity  of  in- 
Hamet]  tii>eues. 

Optic  neuntii 
double,  althou^th  the  changes  i 
vaneed  than  in  the  other;  if  only  one  eye  be  affected,  a  lesion 
on  the  opposite  aide  of  the  brain  may  be  presumed.  Localiza- 
tion of  ttie  disease  from  ophthalmoscopic  signs  is  scarcely 
poeaible,  but  the  comparative  fre<]uency  of  blindness  and 
atfiHitions  of  the  optic  nerve  in  tuniurs  of  the  cerebellum  is 
well  established.  The  mere  size  of  the  tumor  seems  to  have 
no  relntionsliip  to  ttie  ocular  symptorna.  Unilutenil  optic 
atrophy  (white)  is  not  uufrequent  in  locomotor  ataxy. 

The  Eak. 

Tail*  iif  llrarinif.  Nervoun  Drajnetn. — The  sense  i)f  hearing 
is  unuatly  lesled  by  means  of  a  watch  applied  to  or  hekl  near 
one  ear  while  the  other  is  closed  by  the  fanp.T.  We  begin  by 
applying  the  watch  closely  enough  for  it  to  be  diHtinctly 
heard,  and  we  gradually  remove  it,  in  a  straight  line  from  the 
cur,  till  the  sound  is  lost;  and  by  measuring  this  distance  we 
hnvD  a  means  of  comparison  between  the  two  ears,  and  also  a 
rinigh  gauge  of  the  ansolute  acuteness  of  hearing.  The  ex- 
iiiTseiou  in  figures  may  be  made  thus:  if  an  average  car  can 
hear  n  given  watch  at  forty  inches,  and  if  the  patient  can  only 
hear  it  nt  ten  inches  with  the  right  ear,  but  at  forty  with  the 
left,  we  writ*'  U.  ;=      :  L,  ^   -  :  if  only  audible  on  contact, 

we  may  say      .     In  other  cases,  low  speech,  or  notes  of  difiw- 

eut  nitch,  at  varying  distances,  or  loud  sounds,  are  sometimes 
tried  to  test  the  |)0wer  of  hearing.  Some  [HTSons  hear  a 
watch  badly,  and  conversation  pretty  well ;  in  orhers.  again, 
this  is  rcvenMXI. 

The  degrt^  in  which  sound  is  conducted  thn)Ugh  the  bones, 
irhca  It  Miuniting  kody  is  applied  directly  to  the  head,  some. 
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times  yields  valuable  information,  especially  in  discriniinating 
deafiiess  due  to  disease  in  the  nervous  structures  of  the  ear, 
from  that  due  to  disease  in  the  conducting  apparatus  (external 
and  middle  ear).  When  the  hearing  is  normal,  "bone  con- 
duction" of  sound  is  weaker  than  "air  conduction,"  which  is, 
of  course,  the  ordinary  medium  of  hearing,  fa)  In  the  nor- 
mal state,  if  a  vibrating  tuning-fork  be  held  in  contact  with 
the  mastoid  process  till  the  note  has  completely  died  away,  and 
then  quickly  transferred  to  a  point  near  to,  but  not  touching 
the  orifice  of  the  ear,  the  sound  will  be  heard  for  several 
seconds  longer — "  Rinne*s  experiment,  positive  result."  (b) 
In  some  cases  of  deafness  the  sound  of  the  tuning-fork  is  not 
heard  when  held  opposite  the  ear  after  it  has  ceased  to  be 
audible  as  applied  to  the  mastoid  procens — "  Rinnc's  experi- 
ment, negative  result." 

In  cases  of  deafness  with  a  "  negative  result "  it  is  held  by 
Lucae  that  the  disease  causing  the  deafness  is  in  the  conduct- 
ing structures  of  the  ear:  if,  on  the  other  hand,  a  "  j)ositive 
result"  is  obtained,  the  disease  is  assumed  to  be  in  the  nervous 
apparatus.  These  deductions  from  the  rciiults  of  Kinne*8 
experiment  are  not  to  be  relied  on  in  all  cases,  according  to 
Politzer  and  Barr.  A  more  reliable  test  ccmsists  in  applying 
a  large  vibrating  tuning-fork  (C)  to  the  middle  line  of  the  heaiji 
(forehead,  vertex,  or  teeth  ^  and  ascertaining  if  it  is  {KTceived 
by  the  patient  principally  or  exclusively  on  the  side  on  which 
he  is  deaf:  or  in  the  event  of  both  eyes  being  affected,  if  it  is 
heard  more  loudly  on  the  deafer  side  (  Weber's  test).  In  either 
of  these  cases,  it  may  be  assumed,  with  great  probability,  that 
the  disease  causing  the  deafness  is  in  the  conducting  structures: 
if  an  opposite  result  is  obtained  by  this  test,  a  lesion  of  the 
nervous  structures  of  the  ear  may  be  inferred.  The  watch  is 
also  used  in  testing  "  bone  conducticm."  When  in  a  case  of 
marked  deafness  the  tick  of  the  watch  applied  to  the  temple 
or  forehead  is  heard  in  the  deaf  ear  more  loudly  than  in  the 
hearing  ear,  or  more  loudly  than  if  applied  to  the  orifice  of 
the  ear,  the  nervous  structures  are  ])r<)bably  unimpaired.  It 
seems,  however,  that  an  opj)()site  result  does  not,  in  every 
ease,  justify  us  in  assuming  disease  of  the  nervous  structures. 

KXAMTXATTON   OF   THE   EAR. 

"When,  by  moans  of  the  watch  test,  or  otherwise,  wo  are  satisfied  of 
AD  impaired  state  of  the  houring,  we  must  examine  the  organs  to  see 
if  any  impediment  can  bo  found,  such  as  a  plug  of  wax,  or  any  growth 
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nnj  obilniclion  in  the  pauagc  of  the  Eu>- 
illuniinated  bj  reflecting  light  from  a  con- 
cave mirror  through  a  >p«cu1iini  which  itraighleni  and  slightly  dilfttei 
the  eilernil  meHlu*.  Diiylight  is  much  the  be«l,  but  &  lamp  maj  be 
required  when  thii  it  defective.  If  wax  be  fi^und  on  such  an  etami- 
nalion,  the  benring  ibould  be  tested  after  <t«  removal  by  iyringia?,  as 
it  does  not  follow  thai  the  wax  was  the  sole  or  the  chief  cauie  of  the 
deafneu  complained  of.  Inquir}' should  likewite  be  made  as  to  the 
(liltenco,  ut  any  [>eriod,of  diachargGi  of  any  kind  from  the  ean  (piu, 
blood,  or  watery  fluid),  and  in  luch  cases  the  likelihood  of  perforation, 
or  ev«n  of  alniutl  compleia  deilruction  of  the  monibrana  (ymnanl,  mutt 
be  ooiuidared.  Kraclure  of  ihe  base  of  Ihe  ckull  muat  alto  be  remem- 
bend  in  this oonnccl ion.  This  perforation  may  demand  a  careful  eiami- 
natiunnrihecNrby  means  of  the  speculum,  as  just  described,  hul  fome- 
time*  ilcan  be damnntlraled  by  cautioK  the  patient  to  f-,roe  air  into 
his  ear  by  blowing  his  nose  while  the  nostrils  are  tightly  coniprened 
(Valsalva's  metli^).  In  many  eases  of  perforation  of  the  membrane, 
we  may,  ia  this  way,  hear  a  luud  bissine  or  whistling  sound  due  to  Ihe 
air  rushing  through  the  perforation.  This  tame  experirrMnl  likewise 
enables  us  to  diicover  If  the  Eustachian  tube  is  patent;  for  when  Ihe 
tympanum  is  ia  its  natural  state  wo  may  thus  hear,  by  means  of  tbe 
aurlst's  diagnoftic  tube  (or  even  a  stethoscope  applied  to  tbe  external 
oar),  a  sharp  click  from  the  compreeeion  of  ihe  air  in  tbe  cavity  during 
the  blowing  of  the  nose  as  descnbed.  This  method  is  not  available  in 
children,  or  in  ihme  adults  who  cannot  be  made  to  do  the  eiperimenl 
properly.  Pulitier's  bag,  with  its  lube  introduced  into  the  nostril,  it 
ofleu  useful  in  such  cast's,  as  llie  air  can  be  thus  blown  through  the 
Kusl«cbian  tube  during  the  act  of  awalluwing,  when  no  obslniclion  is 
presonl.  In  other  cases,  again,  the  proper  investieation  requires  tbe 
atr  to  be  actually  blown  into  tlie  Eustachian  tube  by  an  ear-catlieter 
introduced  into  it,  but  such  manipulations  are  only  to  be  attempted  by 
thuee  specialty  trained  in  aural  surgery.  In  examining  the  Eustachian 
tubes  attention  should  be  directed  to  the  condition  of  the  pharyni, 
tonsils,  and  posterior  nares,  as  many  aural  diseases  begin  in  ibese  situ- 
ations. A  proper  examination  of  the  orifices  of  tho  Eustachian  tubea 
may  demand  the  use  of  rhinoscopy.     (See  Chapter  X.) 

In  the  exaniuiaLioii  of  llic  ear  by  the  speculum  and  reflected 
ligbt,  we  aim  at  discovering  ihi;  condiliun  uf  the  walls  of  the 
meatus,  th(r  appearance  of  the  membruiia  tymjiaQi,  whether  it 
18  ruptured,  or  whether  dletinct  alterations  exist  in  ihu  ourvS' 
turc  of  the  itieniliriine — such  as  bulging  toward  the  meatus  or 
the  coiitniry — whether  there  is  any  abnormality  in  the  refleo- 
tiou  of  the  light  fn>m  the  meuibrane,  and  whether  there  is 
undue  vasciiUnty  in  the  ncighbtjrhood  of  the  handle  of  the 
malleus  or  iiliMiwhere.  An  exploration  nf  the  state  of  the 
petrous  hijne,  in  num  of  »uppiinilion.  can  soitielimiw  ho  made 
by  means  of  the  probe,  although  this  is  a  dau^rous  instru- 
lUBUl  in  such  situations.  All  these  changes  [loint  to  disease 
of  Uu)  meatus  Slid  middle  ear,  and  they  indicate  mechauloal 
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causes  for  the  deafness,  and  so  may  remove  it  from  the  realm 
of  the  physician.  But  suppuration  in  the  tympanum,  etc., 
may  throw  a  light  of  the  utmost  vahie  on  certain  cerebral  or 
pysemic  symptoms  in  a  case.  Abscess  of  the  bruin  and  menin- 
gitis occasionally  depend  on  some  previous  sup[)uration  in  the 
ear,  and  this  may  have  extended  upward  from  the  throat,  as 
in  certain  cases  of  scarlatina.  Puffiness  over  the  mastoid  pro- 
cess, generally  with  present  or  past  otorrhtea,  is  someUmes 
found  in  connection  with  suppuration  going  on  in  the  mastoid 
cells,  and  this  suppuration  may  be  as^sociatcd  with  a  train  of 
symptoms  indicative  of  septic  poisoning  or  other  serious  mis- 
chief, to  which  it  may  supply  the  only  clew.  Facial  paralysis 
is  not  unfirequently  due  to  disease  of  the  middle  ear,  esixicially 
when  this  is  of  a  suppurative  character.  When  a  degree  of 
deafness  exists,  and  its  cause  cannot  be  referred  to  any  im[)edi- 
ment  in  the  passages  of  the  ear,  we  may  infer  a  lesion  of  the 
auditory  nerve  in  some  part  of  its  course ;  the  test  by  bone 
conduction  may  greatly  assist  us,  and  an  examination  of  the 
other  cranial  nerves  may  throw  some  light  on  the  nature  and 
position  of  the  lesion;  the  presence  of  subjective  symptoms 
must  likewise  be  considered  in  this  connection.  The  occupa- 
tion of  the  patient,  and  his  relation  in  this  respect  to  noises, 
the  previous  history  of  blows  on  the  head,  of  attacks  of  giddi- 
ness, or  of  noises  in  the  ears,  and  the  family  history  as  to  deaf- 
ness, hereditary  syphilis,  etc.,  shouM  all  be  inquired  into. 
Scarlatina,  typhus,  and  typhoid  fever  are  often  complicated 
wuth  deafness  during  the  acute  illness,  and  this  occurs  occa- 
sionally as  a  sequela :  in  the  first-named  disease  the  mischief 
is  usually  in  the  conducting  structures  of  the  ear,  in  the  others 
the  deafness  is  almost  always  nervous. 

Noiaes  in  the  ear  (tinnitus  aurium)  are  oflen  complained 
of:  they  are  generally  associated  with  some  degree  of  deafness, 
more  rarely  with  no  defect  in  hearing.  Tlu^  noises  vary  in 
degree  from  very  slight  sounds,  heard  only  when  everything 
around  is  perfectly  still,  up  to  noises  so  distressing  as  scarcely 
to  be  bearable.  The  sounds  are  described  in  tlie  most  varied 
manner  as  ringing,  humming,  hissing,  buzzing,  whiffing,  etc. 
Scmietimes  there  are  two  or  more  different  kinds  of  sound  in 
the  one  ear.  They  are  ofhui  traceable^  to  some  mechanical 
cause,  giving  rise  to  [)ressure  on  the  labyrinth,  either  directly 
or  indirectly.  Thus  wax  j)ri'ssing  on  tlu^  membrana  tympani, 
or  obstructions  in  the  Eustachian  tube  altering  the  pressure 
of  the  air  in  the  tympanum,  can  sometimes  be  shown  (by  the 
effect  of  their  removal)  to  have  been  the  cause  of  tinnitus. 
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It  should  lie  remembered,  however,  that  anparently  similar 
obstruetions  may  exiat  without  producing  this  eymptom.  In 
cities  of  deafoees,  brought  ou  by  blows  on  the  hciid,  tinnitus  is 
often  present.  In  many  eaacs  the  noises  in  the  ear  seem  to  be 
due  to  actual  mischief  iu  the  labyrinth  itself,  and  especially 
to  pressure  of  the  stapes  on  the  foramen  ovale  ;  such  pressure 
may  arise  from  disease  of  the  external,  middle,  or  interna) 
ear.  A  leeion  of  the  labyrinth  is  eepeelally  probable  id  those 
cases  where  the  noises  arc  ateociatea  with  great  dcafnees,  and 
with  Hudden  and  violent  nltacks  of  giddiness,  and  a  tendency 
for  the  jtatient  lo  turn  or  to  fall  lo  one  side  (Mi^ui^re's  disease. 
(See  j).  '2^W.)  Occasion  111  ty  the  noises  In  the  ear  appear  (like 
certain  forms  of  detdiiess)  to  be  purely  nervous,  coming  and 
going  irregularly,  or  especially  produced  or  aggravated  in 
connection  with  menial  annovance  and  over-fatigue  ;  or  devel- 
ojied,  like  certain  forms  of  weak  sight,  by  prolonged  lactation, 
etc.  Noises  in  the  ear  have,  in  certain  cases,  their  explana- 
tion in  disturbances  existing  in  the  brain  itself,  or  In  its  circu- 
lation ;  tike  flashes  of  light,  they  form  part  of  the  prodromata 
of  apoplectic  attacks.  In  certain  cases  of  acute  diseasee 
(typhus),  and  in  some  nervous  complaints,  the  hearing  is 
abnormally  acute,  so  that  very  slight  sounds,  otherwise  likely 
to  escape  notice,  seen)  to  be  painfully  loud,  although  in  other 
Htogos  of  typhus  and  enteric  fever  deafneea  is  often  present. 
Quinine  in  full  doses  often  produces  more  or  leas  noise  or 
ringing  in  the  ears;  great  difttreuces  exist  as  to  the  suscepti- 
bility of  paiieiitfl  in  respect  of  quinine.  Sallcine  and  salicylic 
acid  may  also  give  rise  to  tlie  same  svniptom.  l^meilmes  the 
noise  or  singing  in  the  ears  is  due,  in  all  probubillty,  to  (he 
patienU  hearing  snunds  actually  produced  in  their  own  blood- 
vessels, and  these  i'un  sometimes  be  stopped  for  the  time  bv 
pressure  on  the  carotids.  Possibly  they  sometimes  hear  souniu 
]>roduced  by  the  eirciilaliun  of  the  blood  in  the  rigid  arteries 
at  rhe  base  of  the  brain  in  cases  of  atheroma. 

A  whiffing  sound,  as  if  close  at  the  ear,  corresponding  with 
the  arterial  pulsations.  Is  often  complained  of  by  pet^ius  af- 
fected with  some  disorder  of  the  heart's  action  (usually  of  a 
functional  character),  and  associated  with  a  sense  of  throbbing 
throughout  the  arteries;  this  sound  distresses  them  chiefly 
while  Ijing  on  the  left  side,  and.  indeed,  often  renders  thia 
posture  in  ned  impossible. 
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The  sense  of  smell  is  tested  by  applying  a  phial  charged 
with  very  distinct  odors  to  the  nostril;  one  nostril  should  be 
tested  at  a  time,  the  other  being  compressed,  and  the  mouth- 
also  should  be  kept  shut.  If  the  smell  be  not  appreciated  in 
this  way,  the  mouth  may  be  kept  open  while  the  scent  is  being 
snifTed  up,  or  strongly  flavored  materials  may  be  given  to  be 
tasted  or  applied  in  such  a  way  as  to  allow  the  odor  to  ascend 
by  the  posterior  nares.  The  odor  may  be  blown  into  the 
mouth  and  the  person  directed  to  breathe  out  through  his 
nose.  The  patient  may  likewise  be  questioned  regarding  his 
recognition  of  flavors  in  his  food  or  drink,  as  it  has  been 
clearly  ascertained  that  much  of  what  we  discern  by.  the 
mouth  is  really  due  to  the  sense  of  smell,  and  that  those  who 
are  afiected  simply  with  a  loss  of  smell  from  nervous  lesion 
(anosmia),  are  incapable  of  discriminating  the  flavor  of  many 
articles  of  diet  (wines,  coffee,  cheese) ;  such  persons  freciuently 
tell  us  that  both  smell  and  taste  are  nearly  gone,  and  may 
complain  more  of  the  loss  of  taste,  as  they  call  it,  than  of  the 
loss  of  smell. 

Certain  fallacies  beset  our  investigation  of  this  sense. 
1.  The  presence  of  strongly  pungent  vapors  or  solids  (ammo- 
nia, snuff,  etc.)  may  be  recognized  by  those  destitute  of  smell, 
from  the  action  of  these  irritants  on  the  branches  of  the  flfth 
nerve;  such  things,  therefore,  must  be  avoided  as  tests;  assa- 
foetida,  musk,  lemon,  camphor,  etc.,  are  suitable  for  this  pur- 
pose. 2.  Smell  may  seem  lost  from  some  imperfection  in  the 
nasal  cavity  apart  from  any  nervous  lesion;  thickening  of  the 
mucous  membrane  from  a  common  cold,  or  more  serious  alter- 
ations in  the  hard  or  soft  parts,  as  well  as  distinct  growths, 
are  frequent  sources  of  ini[)erfeetion  in  the  sense  of  smell;  in 
such  cases  smells  may  possibly  still  be  apj)reciated  (especially 
as  flavors)  by  way  of  the  posterior  nares;  in  other  eases  the 
nasal  affection  may  have  actually  impaired  the  terminal 
branches  of  the  olfaetojy  nerve  in  the  mucous  membrane. 
3.  In  facial  paralysis,  probably  from  srnne  <lifficulty  in  direct- 
ing the  odorous  current  forcibly  to  the  olfactory  tract,  in  sniff- 
ing it  up,  there  is  sometimes  an  imperfect  sense  of  smell  in  the 
paralyzed  nostril,  without  any  real  defect  in  the  flrst  nerve. 
A  dryness  of  the  nostril  may  likewise  cause  a  defect  in  smell, 
— the  tears  flowing  down  the  cheek,  instead  of  into  the  nasal 
duct  in  certain  caseiJ  of  facial  paralysis.    Disorders  of  the  fifth 
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nerve  may  iilao  [H'ikIucc  tiliatigos  in  itie  state  of  Llie  muuoiis 
tiicinbruiK',  ami  w  impair  the  ariitenesa  of  smell. 

Loee  of  smell,  aa  a  9iu);le  lesiun,  is  Boiiietimes  met  with  in 
connection  with  injuries  to  llie  head;  but  in  the  case  of  cere- 
bral tumors  and  tlic  like,  other  nerves  are  usually  involved, 
and  not  the  Hret  nerve  alone.  When  ancwmia  is  associated 
with  liemiann«thesia,  from  cerebral  cauaea,  the  two  are  on  the 
dame  side— that  is,  on  the  opposite  aide  from  the  prMumed 
lesion  in  tlie  brain.  On  the  other  hand,  when  anosmia  is  aHo- 
ciated  with  aphasia  and  grow  lesions  of  the  temjMtro^phenoidal 
lobe,  the  oll'aotory  nerve  is  implicated  on  the  same  side  aa  the 
cerebral  lesion. 

Perversions  of  smell  and  the  associated  pervereions  of  ta«te, 
aa  distinguished  from  a  pure  lo%  of  these  scuees,  are  almost 
entirely  limited  to  easeiii  of  insanity,  or  other  seriouK  aflections 
of  the  bruin  and  nervous  centres,  including  hysteria.  Suck 
perversions  are,  no  doubt,  intimately  associaled  with  the 
delusions  from  which  the  insane  sametinies  suflfer  whi-n  they 
imagine  that  they  arc  themselves  fetid  and  putrefying,  or  tliat 
they  arc  aske<]  to  eat  filth,  or  that  attempts  arc  made  to 
[>oiBOU  their  food.  The  occurrence  of  "a  bad  stiicl I"  consti- 
tutes sometimes  the  aura  ushering  in  an  epileptic  fiL  Occa- 
sionally a  patient  is  conscious  of  n  bad  smell,  really  preaejit  in 
his  case,  6ny  from  gangrene  of  lung  or  fetid  eructations  in 
dysiwpsia,  when  the  attcndunte  may  have  a  difficulty  in  recog- 
nizing its  presence,  because  of  its  only  coming  occasional^' 
with  certain  congha  or  eructations.  The  use  of  certain  medi- 
cinee,  as  phoaphorus  and  some  metallic  salts,  may  likewise 
produce  at  times  disagreeable  sensations  in  the  organs  of  smell 
and  taste.  The  use  of  bismuth  may  give  rise  (probably  from 
tli6  presence  of  an  impuritv)  to  an  odor  of  garlic  in  the  orcath 
wbicJ)  may  Ite  jwrceived  by  the  ]>atient  and  also  more  com- 
monly by  the  altcndanU. 

Chronic  discharge  from  the  nose  is  sometimes  simply 
ratarrhal,  but  it  is  usually  fetid  (oueua),  uud  often  dejteuifs 
on  diacnsc  of  the  bones  which  can  \>c  detected  by  the  probe. 
Such  a  duK-hnrge  in  children  from  onr  metril  only  is  always 
suggestive  of  the  presence  of  a  fon-ign  lnMly  in  the  niwe. 
Fetor  from  the  nose  may  l>e  distinguislied  from  fetor  due  to 
gangrene  of  lung,  or  from  that  of  sore  l.hnMtt,  disordered 
Stomach,  carious  teeth,  etc.,  by  testing  the  breath  while  the 
mouth  and  the  nostrils  are  closorl  altcniately. 

"Running  Onm  the  nose"  is  one  of  the  features  of  coryza 
nr  catarrh  "f  tlie  ntual  passages  and  sinuses  connected  with 
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thevoL ;  it  is  a  leading  feature  of  a  **  cold  in  the  head,"  and  also 
forms  a  prominent  symptom  in  the  invasion  of  measles.  The 
obetruction  to  the  l:)reathing  through  the  nose  observed  in 
infancy,  and  known  as  "snuffles,"  is  usually  due  to  syphilis. 

The  Sense  of  Taste. 

The  sense  of  taste  is  not  easily  tested  in  a  satisfactory 
manner.  The  difficulties  are  the  following:  Some  so-called 
tastes  are  really  appreciated  by  the  ^ol  factory  nerve,  while 
acrid  substances  may  perhaps  be  recognized  by  the  nerves  of 
common  sensation.  Loss  of  taste  from  nervous  causes  ( ageustia) 
is  very  oflen  unilateral,  and  when  a  sapid  substance  is  applied 
to  one  side  of  the  tongue  as  a  test,  it  is  apt  to  pass  over  quickly 
to  the  other  side,  or  to  the  sofl  palate,  when  the  tongue  is 
taken  in.  To  avoid  this,  the  substance  may  be  applied  to  the 
tongue  while  it  is  kept  protruded,  but  it  is  found  that  even  in 
the  normal  state  it  is  not  easy  to  recognize  various  tastes  under 
such  conditions.  The  sense  of  taste  proper  seems  to  reside  in 
the  tongue  and  sofl  palate  chiefly,  but  the  movements  of  the 
tongue  against  the  hard  palate  and  li{>s,  and  the  intimate 
admixture  of  the  substance  with  the  secretions  of  the  mouth, 
seem  to  be  almost  essential  for  the  j)roi)er  appreciation  of 
tastes.  A  further  difflculty  arises  from  the  diflerent  parts  of 
the  tongue  having  very  different  degrees,  and  even  kinds  of 
sensation.  The  best  way  is  to  try  strong  solutions  of  a  sweet 
and  of  a  bitter  substance,  as  these  are  pure  sapids  (sugar  and 
picric  acid,  e.  g.)  and  to  rub  them  with  the  finger  or  with  a 
piece  of  lint,  or  a  brush,  very  fnxhj  and  firmly  on  to  various 
parts  of  one  side  of  the  tongue  while  it  is  protruded,  and  to 
ask  the  patient  to  indicate  by  a  movement  of  the  head  whether 
and  when  he  recognizes  the  taste  before  he  takes  in  his  tongue. 
If  we  susjKJct  a  defect  on  one  side,  we  can  sometimes  demon- 
strate it  more  clearly  by  applying  the  test  solution  to  the 
affected  side,  and  while  it  is  still  unrecognized,  we  may  touch 
the  other  side  of  the  tongue  with  the  same  substance  l>efore 
it  is  taken  in ;  we  may  thus  find  that  the  patient  at  once  indi- 
cates his  recognition  of  the  tost  fluid  on  the  sound  side  by  a 
sign  or  a  contortion  of  his  face,  ('are  must  be  taken  to  have 
the  patient's  mouth  thoroughly  wa.^hed  out  before  any  new 
substance  is  tried,  as  also  to  have  the  brushes  or  other  agents 
used  in  applying  the  test  thoroughly  cleansed,  and  it  is  well  to 
b^in  with  the  milder  tastes,  as  the  strong  bitter  substances 
linger  a  long  time  in  the  mouth  and  complicate  further  trials. 
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In  iuldUion  U>  swe<.-t  uiid  hilt^r.  acid  and  salt  giib^lnut-es 
sliould  be  tried.  Acids  without  smell  must  be  selected  tor 
such  trials,  stich  ns  citric  or  tartaric  acid.  Tlie  giilvanic  t«8t 
may  be  appliol  by  means  of  small  eleclrodes.  at  the  end  of 
line  wires  fastened  on  a  handle,  but  insulated  from  eacli  other, 
and  connected  with  a  few  cells  of  a  constant  current  batterv. 
This  may  be  used  to  define  the  area  of  the  gustatory  sense  in 
the  tongue,  a«  well  aa  to  ascertain  its  presence.  Along  with 
the  teate  by  sapide,  the  tongue  should  also  be  tried  us  to  its 
tactile  sense  by  the  conipaBsee  (see  pp.  196-199);  loss  of  taste 
with  perfect  tactile  s«!usation,  and  loss  of  tactile  e«nse  with 

CTfect  taelv,  are  both  occaaiunnlly  found,  as  well  as  loss  of 
ith;  we  must  also,  of  course,  pursue  tlie  eiaiuiuation  by 
testing  the  (illier  L'raiiial  nerves,  etc.  The  signiticanci-  of  a 
lesion  of  taste,  when  ascertained,  is  rendered  somewhat  ob- 
scure by  the  curious  ilitferenees  of  opinion  as  to  the  nerves  of 
taste  and  their  real  origin.  The  glosso-pharyngeal,  for  special 
sense  at  the  back  part  of  the  tongue,  is  generally  recognized; 
Dr.  Gowers,  however,  thinks  that  this  nerve  has  really  nothing 
to  do  with  taate,  although  fibres  from  the  fiflh  nerve  may  be 
distributed  along  with  its  lermiunl  branches,  and  so  give  rise 
to  this  idea.  The  lingual  branch  of  the  fifth  nerve  is  admitted 
by  nil  to  auppiv  common  sensation  to  the  tongue,  and  most 
authorities  consider  it  to  be  concerned  more  or  fes  also  in  the 
special  gustatory  sense;  the  chorda  tympani  nerve,  however, 
which  joins  it  from  the  seventh,  is  now  regarded  as  the  nerve 
of  special  sense  for  the  anterior  jtart  of  the  tongue,  and  it 
seems  quite  certain  that  it  has  to  do  with  the  sense  of  taste. 
But  admitting  this  as  pn;)ved.  it  is  not  quite  certain  that  the 
portio  dura  ot  the  seventh  pair  really  contains  in  itself  sensory 
nbrea ;  some,  indeed,  allege  that  the  sensory  fibres  in  the  chorda 
tympani  come  from  the  "psirs  inieriuedia '  of  the  seventh  pair, 
or  m>m  some  junction  with  the  fifth  nerve  in  ways  which  ar« 
not  always  uniform.  It  is  conceivable,  moreover,  that  the 
lingual  and  chorda  tvmpani  may  affect  the  sense  of  taste  by 
an  indirect  action  on  the  glands  and  |>api1lro.  We  may  regard 
it  ns  certain  that  taste  may  be  nilected  in  cases  prtsenLing 
evidence  of  a  lesion  in  the  ginsso- pharyngeal  nerve;  that  it 
may  be  affected,  or  preserved,  in  caaes  presenting  definite  dia- 
orders  of  the  fifth  nerve,  including  among  these  anxslheeia  of 
^touKUc;  and  that  it  is  often  nirectcd  in  cases  pri^enting 
the  well  known  featurt*  of  paralysis  of  the  portio  dum  of  the 
wventh  pair,  arising  from  disease  of  the  ear  and  other 
poripbrral   causee.     The  variation  as  to  the  prcecncc  of  tbe 


J 


SENSIBILITY    OF    THE    SKIN    AND    MUSCLES.      195 

afiection  of  taste  in  cases  of  facial  paralysis  depends  probably 
on  the  exact  locality  at  which  the  lesion  of  the  seventh  nerve 
exists;  when  this  paralvsis  is  due  to  a  cerebral  lesion,  the 
taste  does  not  appear  to  \ye  affected. 

The  taste  may  also  be  affected  in  various  ways  in  general 
diseases,  such  as  insiinity  and  hysteria,  and  the  perversions  of 
taste,  like  those  of  smell,  referred  to  under  that  sense,  may  be 
mixed  up  with  the  delusions  and  hallucinations  of  the  insane. 
In  various  forms  of  digestive  disorder  the  patients  often  com- 
plain of  having  "a  bad  taste*'  in  the  mouth.  Local  causes 
affecting  the  tongue,  such  as  dryness  in  febrile  disease,  foul 
coating  in  dyspei)sia,  stomatitis,  and  the  like,  naturally  impair 
the  sense  of  taste. 

Sensibility  of  the  Skin  and  Muscles. 

The  skin  has  various  forms  of  sensibility  which  are,  so  far, 
capable  of  differentiation,  and  as  these  are  variously  affected  in 
disease,  different  tests  come  to  be  applied.  In  carrying  out 
any  of  the  following  tests  in  cases  of  nervous  disease,  a  certain 
slowness  in  the  iraus)nimon  of  ike  sensations  may  be  noticed,  or 
there  may  be  a  seecmd  and  different  kind  of  sensation  trans- 
mitted after  the  first  iin[>ression. 

Common  Sensation.  Analgesia. — The  most  marked  differ- 
ences in  disease  are  presented  by  the  tactile  sense  and  the 
sense  of  pain  :  what  would  be  felt  in  health  as  extremely  pain- 
ful may  be  felt  distinctly  enough,  but  (juite  without  pain :  in 
such  cases  even  the  slightest  touch  may  be  perceived  as  acutely 
as  in  health. 

The  sense  of  pain  belongs  to  the  grou[)  of '*  common  sensa- 
tions," as  distinguished  from  more  sj)ecialized  sensations,  and 
may  here  be  taken  as  their  tyj)e.  Itching,  burning,  and  other 
conditions  bordering  on  pain  are  included  in  this  group:  but 
pleasurable  sensations  come  also  under  this  category.  The 
sensation  of  electrization  of  the  skin  comes  under  it,  and  as 
the  current  from  an  induction  a[>j)aratus  can  be  regulated  to 
produce  the  slightest  jH^Tceplibh^  effect,  or  the  most  [)ainful 
sensations,  it  is  reckoned  the  best  test.  The  electrodes  of  a 
faradic  battery  are  appli«'d  close  together  to  the  part,  by  pre- 
ference in  the  form  of  a  fine  wire  brush ;  the  mininnim  stn^ngth 
which  can  be  |K'rceived  is  notiul  lus  well  as  the  maxinnim 
strength  which  can  be  borne  without  a  s<*nse  of  pain.  We 
may  find  that  the  patient  perceives  the  a})plication  of  a  strong 
current  in  the  affected  area,  as  if  the  l)rush  were  touching 
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him,  with,  however,  no  seiiee  of  puiti,  but  at  ducc  cries  uut 
t^hl•u  tlic  brush  is  taken  beyund  the  boundary  of  the  afiec-tcd 
[lart.  Id  the  Mime  way  n  needle  thrust  through  the  skin  and 
twisted  about  may  be  perceived  by  the  palieut,  but  uithout 
{Miiu,  apparectly  much  in  the  same  way  as  auy  oue  might  feel 
the  some  process  applied  to  the  sleeve  of  his  coat.  Tliig  li^s 
of  the  seaue  of  pain,  with  preservation  of  the  tactile  sense,  i'b 
termed  aitalgesia. 

The  fenw  of  ietnpcratttre  aeeoiR  also  tu  be  9o  far  distinct  from 
other  forms  of  cutaneous  sensibility.  It  is  best  tested  by 
menns  of  hot  and  eold  water,  in  two  similar  lest  lu  be«,  applied 
to  the  skiu.  The  patient  is  then  asked  to  say  which  of  the 
lubes  is  the  hotter.  By  varving  the  tem|H5rature  of  the  water 
an  exact 'estimate  of  the  dclicaey  of  this  sense  can  be  arrived 
at,  A  hot  and  cold  spoon  serves  the  purpose  of  a  rotigh  teat. 
At  times  temporsturea  may  be  felt  as  pftinful  although  they 
are  not  extreme.  This  indicates  a  hyperteetbeeia  or  excessive 
sensibility :  allied  to  Ibis  is  the  lenderiiesa  experienced  in  some 
forms  ol' spinal  tutlnuimation  on  applying  a  hot  sponge  to  cer- 
tain ol'  the  vertebra;. 

The  tariile  »tmt:  is  very  unetiiially  distributed  over  the 
cutaneous  and  mucous  surfaces,  some  parts  being  very  much 
more  senaiuve  than  others.  Defects  in  the  acutcness  of  this 
sense  are  ofUni  complained  of  in  particular  parts,  and  so  it 
Iieeomcs  imitortant  not  only  to  verify  the  existence  of  this 
anaesthesia,  but  also  to  define  with  some  accuroey  its  degree 
anil  its  distribution.  Various  methods  are  pursued.  The 
patient  may  be  touched  lightly  with  the  finger  or  a  feather  in 
various  parts,  and  he  should  be  asked,  while  his  eyw  are  shut, 
whether  and  at  what  part  he  is  touched,  the  olMcrvationa 
being,  of  course,  varied  by  an  occasional  blank  experiment. 
A  source  of  confusion  consists  In  the  transmission  of  vibrations 
mochanically  from  the  r^on  of  one  nerve  distribuiion  to  that 
of  another;  so  that  in  a  finger  whose  supply  is  wholly  lost  a 
rubbing  sensation  may  be  felt  by  contiguity,  much  in  tlie  same 
way  as  one  can  feel  something  rubbing  the  surface  of  his 
glove  and  can  even  define  the  direction  of  the  movement. 
It  is  found  that  in  nnosthcsia  the  precision  of  Iwalixiug  the 
sense  of  impact  is  much  diminished.     If  the  defect  Iw  very 


slight  the  uaiient  may  be  trie<l  with  the  must  delicate  impres- 
sions pOBsilile,  such  as  result  from  tnuchiu);  of  a  hair 
the  other  hand,  the  sense  be  very  dull,  the  [loiiit  of  a 


if,  o 


the  pinching  of  the  skin,  may  lie  used   lu  prixluce  a  distinct 
iznjiressiou,  luid  by  the  jiatittut's  answers,  or  the  esprceuon  of 
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his  face,  we  may  be  able  to  define  the  area  of  impaired  sensa- 
tion. In  conducting  such  experiments  it  should  be  noticed  if 
the  perception  of  the  impact  is  distinctly  delayed,  as  this  indi- 
cates a  bluntness  in  the  sense.  Other  methods  of  testing  the 
sensation  consist  in  trying  if  the  patient  can  recognize  by  the 
hand,  and  with  his  eyes  shut,  different  textures  of  cloth,  flannel 
from  cotton,  for  example,  or  if  he  can  say  whether  a  carpet, 
or  a  rough  or  smooth  substance,  is  interposed  between  his  bare 
foot  and  the  floor,  care  being  taken  that  there  is  no  great  dif- 
ference in  the  temperature  of  these  objects.  The  lifting  of 
minute  objects  by  the  hand,  the  discrimination  of  coins,  and 
the  manipulation  of  worsted  or  cotton  yarn  in  sewing  or  knit- 
ting, often  enable  us  to  judge  of  the  degree  of  tactile  sense 
remaining  with  considerable  certainty ;  blindfolding  the 
patients  often  brings  out  very  prominently  the  loss  of  tactile 
sense,  as  we  may  see  them  groping  about  with  their  hands  for 
objects  which  are  already  actually  touching  their  fingers. 
These  mothods,  or  at  least  some  of  them,  are  applicable  to 
various  ages  and  various  grades  of  intelligence,  but  a  greater 
precision  is  sometimes  obtainable  by  means  of  compasses  or  an 
"  aisthesiometer,"  as  it  is  sometimes  called.     (See  Fig.  33.) 
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Two  forms  of  asBthesiomctor,  half  uctual  Rize.     The  figures  indicate  eentinictruti :   tho 
BccoDd  instruineut  18  aihiptr^d  for  greater  seiuiratiun  of  the  points. 

It  is  found  that  in  aniesthosia  the  sense  of  localify  as  regards 
the  part  touched  varies  much,  and  a  patient  can  often  say 
with  certainty  that  he  is  touc^hed  and  yet  be  verv  vague  as  to 
the  locality.  This  forms  the  basis  of  the  test  (Weber's).  A 
person  with  a  very  dulled  sense  eouhl  tell  if  touched  simul- 
taneously on  the  knee  and  the  foot;  but  even  a  healthy  sub- 
ject l)ecomes  confused  if  the  two  localities  touched  are  suffi- 
ciently approximated.      The  essence  of  the    test,  therefore, 
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conBJsts  in  distioveritig  the  smallest  distaDcc  nt  whicli  the  b 
IKiintH  of  a  puir  of  compaseee,  sitnultHuentialy  and  lightly 
applied  to  the  surface,  otn  be  recojjuizf^d  by  the  skin  touched 
as  two  separate  objects.  The  iioiiit«  ehaitld  be  blunt«d  in 
some  way  (except,  perhajia,  in  tne  cose  of  the  fingcr-ti[e  and 
other  sensitive  parte);  sealiog  wax  nr  ivory  points  serve  this 
purpose,  or  the  poiiiU  themselves  may  be  rubbed  down.  The 
])atient  should  first  be  infurmed,  with  bis  eves  open,  as  to  the 

tirocees  of  t€«ting  to  be  attempted,  a  few  trials  being  made  to 
et  him  know  the  object  aimed  at.  The  eyes  should  then  be 
abut,  or  the  visiuD  oMtnicted  in  some  way,  and  the  comjMisses, 
widely  opened,  applied  so  as  to  give  a  distinct  impreasicm  of 
two  separate  points:  the  poiuU  should  then  be  gradually  ap- 
proximated till  they  arc  felt  as  if  they  made  only  one  impact, 
or  till  the  answers  become  confused  atid  unreliable,  in  which 
case  we  may  revert  after  a  time  to  the  same  part  to  see  if  the 
same  result  ia  obtained.  During  this  gradual  approximation 
of  the  points  of  the  compasses,  an  occasional  variation  by  the 
impact  of  only  one  limb  of  the  compasses  should  be  intro- 
duced, BO  as  to  make  sure  that  the  patient  is  not  nnswering  at 
random. 

The  following  directions  should  be  attendeil  to:  1.  The  two 
[toints  must  be  put  down  inimidtaneuusly  and  with  e<iual  pres- 
sure, otherwise  the  nuresnon  of  the  iuipaeU  lends  of  itself  to 
the  inference  of  two  points.  '2.  The  part  of  the  patient  under 
observation  should  be  kept  quite  unmoved  and  steady:  itatienis 
instinctively,  when  in  doubt,  tend  to  move  the  fingers  or  hand 
to  satisfy  themselves  when  aakcil  whether  two  points  arc  ap- 

Sli^l,  as  lliey  get  in  this  way  also  a  succesnon  of  impressions. 
,  The  two  fwinis  should  l>e  always  kept  in  the  same  relative 
direction  in  making  estimates  of  the  delicacy  of  sensation  in 
the  same  limb — t.  r.,we  must  keep  always  either  in  the  axis  of 
the  limb  or  always  iranavereely  to  it,  4.  The  points  should 
be  kept  stationary,  or  if  moved  along  allowance  must  be  made 
for  the  variaiioD  of  the  sensibility  thus  iotritductvl,  especially 
if  we  approaeli  more  Hcnsitive  areas.  With  every  care  the 
results  are  often  unsatisfactory  and  uoniiising.  In  fact,  ooti- 
siderable  iaioltigeuce  is  rec^uir^  in  the  patients  tu  si-ciire  reli- 
able results,  and  they  often  seem  so  stupid  or  eareltw  or 
&ti^Ml  that  the  rwulta  appear  a  mass  of  eimfusiou.  Possibly 
at  timi«  ihc  dis(«M?  itself  helps  the  (imfiiaiiin  by  leailin^  n 
pftUcnt  tofeelonciMiiutasif  itwere  twoor  mi<n:  {  )'olipndhrjna\ 
The  f'lilnwing  list  may  serve  as  lui  indiutlion  of  the  normal 
senaitivencfis  of  diHerent  parbs,  but  jt  cannot  be  regarded  u 
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absolute :  a  comparison  of  the  sensation  on  the  two  sides  of 
the  body  indicates  changes  in  a  more  reliable  manner  when 
the  lesion  is  unilateral.     (Selected  from  Weber's  table.) 


DISTANCES   AT   WHICH   TWO    POIXTS   CAN    BE    RECOGNIZED   AS 

SUCH    IN   THE   NORMAL   STATE. 


Point  of  the  tongue 
Donum    and   edge   of 

tongue 4 

Palmar  surface  pf  third 

phalanx 

Palmar  surface  of  sec- 
ond phalanx     .     .     . 
Palmar  surface  of  meta- 
carpus    .....     8 
Skin  of  cheek.     ...    3 
Tip  of  the  nose    ...     3 
Lower  part  of  forehead  10 
Neck  under  jaw  ...  15 
Skin  beneath  occiput    .  24 
Sternum 20 


J  line, 
lines. 

1  line. 

2  lines. 

(( 
(( 
(( 

K 
It 
It 
(( 


Red  surface  of  lips     .     .  2  lines. 
Lips  where  covered  with 

skin 4 

Dorsal  surface  of  third 

phalanx 3 

Dorsal   surface    of    first 

phalanx "7 

Dorsum      of     hand     at 

knuckles 8 

Middle  of  thigh     ...  80 

Over  patella      ....  16 

Dorsum  of  foot  near  toes  18 

Penis 18 

Upper  dorsal  vertebra)  .  24 

Middle  dorsal  vertebra)  .  80 


(I 
(I 
ti 
It 
(( 

u 
(( 
(( 
({ 


The  area  of  diminished  sensation,  or  of  complete  ano^thesia, 
often  enables  us  to  refer  the  defect  to  a  single  nerve,  or  to  a 
special  branch  of  a  nervc.^  The  extent  of  the  area  of  anaes- 
thesia, and  its  level  in  the  trunk,  may  enable  us  to  define  the 
locality  of  the  lesion  in  the  spinal  cord  to  which  it  is  due. 
Anoisthesia  is,  indeed,  very  often  due  to  spinal  lesions,  but  is 
sometimes  found  in  more  general  diseases — after  diphtheria, 
for  example  (in  the  skin  as  well  as  in  the  fauces),  in  hysteria, 
and  occasionally  in  other  affections  clearly  of  a  functional 
character.  In  cases  of  ovarian  irritation  certain  limited  areas 
of  anaesthesia  can  sometimes  he  nuule  out :  occasionally  the 
anesthesia  in  such  ca^es  extends  to  one  side  of  the  body  (fiemi- 
ansesthesia) :  such  unilateral  ana\sthesia  is  found  also  in  some 
cases  of  cerebral  lesions  (posterior  part  of  internal  capsule), 
associateil  with  ])aralysis  of  the  same  parts.  In  locomotor 
ataxy  anaesthesia  of  the  feet  and  legs  is  very  common.  (Com- 
pare section  on  "Paralysis  with  Anaesthesia,"  p.  210.)  Ames- 
thesia  is  fre<iuciitly  caused  by  pressure  on  the  nerves,  as  by 
tight  bandages,  splints,  crutches,  etc.,  or  by  more  serious 
forms  of  pressun*  arising  from  malignant  tumors,  aneurisms, 
abscesses,  etc. 

•  III  rttiidyliiK  this  iliritriluiiinii,  FltiWfi'rt  DiiiKriunN  of  tin*  Nitvps,  :M  <«<I.,  littiid  ,  18W»; 
atmI  Hcilicrg'o  Atltu*  of  tlip  ('ntaiK'oua  Nrrvc  Su|ii>1y  :  ItHillirn*,  Tiii<la11  <&  (.'(ix,  l^md., 
1886,  Duty  lie  coii(>u1Uh1  with  udTuntage. 
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The  tnijihic  B&ecU  of  uervous  lesious  must  bo  noted,  wH 
present,  aa  importani  iacU  in  casea  of  anaeethcsia :  ulceratTona 
of  Uie  cornea  in  the  ease  of  ibe  fifth,  glauog  of  the  skin, 
waiting  of  the  uaiU,  grayneas  of  the  hair,  and  the  like,  are  to 
be  named  in  this  connccliun.  An^etheaia  can  occasiuually  be 
shown  to  exiat  in  an  area  affecieil  with  neuralgia,  and  a  certain 
df^ree  of  anasthesta — a  dutlcd  perception  of  tactile  impreft- 
sioDs — if  bnbitimlly  prts^nt  In  cases  of  ao-called  hypenealhcsia 
in  which  slight  irritations  of  the  skin  produce  painful  ini- 
pressions.  Id  serious  lesions  of  nerves  from  uiiury,  there  is 
sometduies  a  deep-seated  burning  pain  t»  whicn  the  name 
"  cane«lgia  "  is  applied. 

Diminution  of  the  sensation  in  the  mucous  membranes  can 
be  ascertained  by  touching  the  parts,  tickling  the  fauces,  etc. ; 
diminished  scnsitiveneis  of  the  fauces,  epiglottis,  etc.,  some- 
times determines  the  occarrent^  of  choking  or  of  pulmonary 
nSections,  esitecialty  in  the  insane.  The  tongue  has  already 
been  referred  to. 

IVm  gente  iifpretsure  dJlTers  from  the  sense  of  touch  and  the 
sense  of  weight.  It  is  tested  by  applying  a  series  of  coins  or 
weights  on  the  part  to  he  tried :  this  must  be  firmly  supported 
and  caro  must  be  taken  to  avoid  complications  from  the  sense 
of  temperature  by  introducing  some  non-conducting  sultdtauce 
next  the  skin. 

Musealar  SeiigibUity.  Sense  of  Weight. — The  "  muscular 
sense  "  is  a  name  applied  by  some  to  the  &culty  we  paestes  of 
judging  of  weight.  This  faculty  is  often  very  defective  iu 
locomotor  ataxy,  and  has  been  supposed  to  account  for  the 
incoordination  of  the  movements  found  in  this  disease.  In  the 
case  of  the  upper  limbs  various  weights,  qf  as  nearly  as  pos- 
sible the  same  bulk,  may  he  given  as  tests  while  the  patient's 
eyes  are  closed,  and  it  can  then  be  seen  how  far  he  is  able  to 
discriminate  them  by  his  musculur  sense.  For  light  objects, 
coins  answer  adniiniblv — a  sovereign  and  a  shillins:,  for  ex- 
Ample.  In  testing  the  lower  lintbs  the  patient  may  be  placed 
on  a  high  seat,  with  his  feet  quite  off  tne  ground,  or  one  W 
may  be  swung  over  the  other,  and  various  weights,  oucloeed 
in  a  hag,  or  attached  by  any  other  convenient  arrangement, 
may  be  BnB[>ended  on  the  foot,  and  the  power  he  has  of  esti- 
matiitg  weighu  may  thus  Iw  gnugiMl. 

In  health  tlierc  is  a  dioiiuct  constjcmsncss  of  muscular  oon- 
tructiun  when  it  is  escttcil  by  the  fanidic  eum-nt:  the  sensi- 
bility of  muscle  Ih  tvnUni  in  this  way.  Pnilmhly  ennnijctvd 
mth  thtt  musi'ulur  sense,  and  tlic  eousciousiicus  of  the  outgoing 
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current  from  the  brain  to  the  muscles,  is  the  notion  we  have  of 
the  position  in  which  our  limbs  happen  to  be  at  a  given  time. 
The  conception  of  this  is  often  quite  erroneous  in  patients 
whose  tactile  sense  seems  good.  The  })atient'8  eyes  being 
bandaged,  the  limbs  are  placed  or  held  in  various  positions, 
and  the  interrogation  made. 

Diminution  and  pei'version  of  the  (ndaneous  sensibility  as  com- 
plained of  by  the  patients  may  take  a  great  variety  of  forms. 

Anesthesia  is  described  by  patients  as  a  "numbness"  or 
"  deadness  "  of  the  affected  parts,  or  occasionally  as  if  thickened 
skin,  leather,  India-rubber,  or  even  air  cushions  were  inter- 
posed between  their  feet,  or  other  affected  part«,  and  the 
objects  touched.  These  sensations  nuiy  be  regarded  as  due  to 
pure  defects.  Associated  with  anaesthesia,  there  may  be  in 
the  same  part  "  hypenr^fhesia  " — that  is  to  say,  j)ainful  sensa- 
tions from  irritations  which  in  the  normal  state  would  scarcely 
be  noticed :  thus  a  light  touch  affecting,  })erhaps,  only  the 
hairs  of  the  skin,  or  a  slight  current  of  air,  may  be  felt  by 
such  patients  as  acutely  painful ;  but  as  there  is  in  hypera?8- 
thesia  no  real  increase  of  delicacy  in  touch,  but  almost  always 
a  diminution,  the  term  '*  hy]}cralgii*ia "  might  be  more  fitly 
employed,  while  this,  and  all  forms  of  disordered  sensation, 
might  be  classified  under  the  general  name  of  the  para'dhesice. 
The  feeling  of  "  pins  and  needles  "  in  a  limb  is  often  com- 
plained of  in  j)aralysis ;  the  feeling  is  somewhat  similar  to  that 
experienced  by  everyone  at  times  when  by  accident  undue 
pressure  is  made  on  certain  parts  of  a  limb,  as  on  the  arm  by 
lying  on  it,  etc.  Allied  to  this  tingling  is  the  feeling  as  if 
small  insects  were  crawling  over  the  body  {'* formication"); 
other  creeping  feelings,  and  sensations  as  if  the  hairs  of  the 
body  were  standing  on  end  (horripilation,  go()se-skin\  are 
complained  of  in  various  nervous  affections,  and  also  in  febrile 
disturbances.  Fee/in (/,i  of  ftnj<hinf/,  both  local  and  general, 
and  of  coldnrtis,  or  of  cold  water  trickling  down  a  part,  are 
oflen  experienced  in  nervous  affections,  especially  hysteria 
and  hypochondriiusis,  as  well  as  in  certain  febrile  states.  (See 
"Pyrexia,"  [>.  103.)  Coldness  of  the  limbs  is  often  bitterly 
complained  of  in  paralysis,  alth  )ugh  the  parts  may  seem  only 
slightly  colder  than  natural.  The  tjirdle  snisation,  a  feeling 
of  constriction  of  tiie  trunk,  as  if  the  clothes  were  too  tightly 
fastened  round  the  body,  or  as  if  a  cord  were  tightly  com- 
pressing it,  is  often  present  in  spinal  affections.  Some  of  the 
above  |)erverted  sensations  pass  into,  or  are  associated  with 
actual  [>ain  in  various  parts. 
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Ill  many  cases  of  paralysis  the  critical  exuminntion  of  the 
cruuial  nerves  mny  enable  us  not  only  to  pronount^e  on  the 
ccrebrttl  nature  of  the  illness,  but  even  t^>  loealize  the  lesion  in 
some  part  of  the  brain.  In  certain  cerebral  affections,  more- 
over. It  occAsioDally  happens  that  only  one  or  two  nerves  are 
pnralyited,  and  these  may  escape  attention  unless  we  test  the 
nerves  systematically :  variations  in  the  paralysis  likewise 
occur  from  time  to  time,  in  certain  cases  of  eerebral  or  cranial 
tumors,  and  oven  a  more  transient  paralysis  of  these  nerves  is 
sometimes  seen  in  cerebral  abscess. 

Firet  nerve — olfactory — supplies  the  sense  of  smell.     (See 

p.  i»i.) 

Hecond  nerve — Optic — the  nerve  of  vision.    (See  p.  1 78.) 

Third  nerve — Motor  oculi — supplies  directly,  or  through 
the  lenticular  ganglion,  the  sphincter  muscle  of  the  iris,  uic 
ciliary  muscle  regulating  the  accommodation,  the  levator  pal- 
pebrie,  and  all  the  muscles  of  the  eyeball  except  the  superior 
(jblii)ue  and  external  rectus.  These  muscles  should  be  tested 
sejmrately.     (See  pp.  161-174.) 

Fourth  nerve— Patheti cue,  Trochlearis— supplies  ihc  supe- 
rior oblique  muscle  of  the  eye,     (-See  pp.  165,  166,) 

Fifth  nerve — Trifacial,  Trigemiual — is  partly  motor,  but 
much  the  larger  part  is  purely  sensory.  The  motor  hraneJiat 
arc  derived  from  the  small  root  of  the  nerve.  These  motor 
branches  are  all  given  offfrom  the  inferior  maxillary  portion. 
They  are  distributed  chiefly  to  the  muscles  of  mastication, 
vis,  the  temporal,  masseter.  and  internal  and  external  ptery- 

?;i)ida ;  ihe  uiylo-hvtiid,  and  the  anterior  belly  of  the  digastric, 
ikcwise,  are  suiipfietl  from  this  source.  The  power  of  closing 
tlie  jaw  iwrfectly,  and  of  moving  it  laterally,  affords  evidence 
of  the  siiiiudiicss  of  these  branches.  The  buccinator  muscle 
was  fonniTly  supiHtsed  to  lie  supplied  by  the  fillh.but  it  is  now 
rocognixiul  that  the  IiuccaI  branch  of  this  nerve  issi'naory,  and 
that  the  motiir  supply  comes  fnim  the  seventh.  The  motor 
branches  from  Meckel')^  gniiglJon  going  to  the  palate  and 
uvula  are  aiipjKised  to  hv  derive"!  from  the  seventh  nerve. 

The  frnnarij  ftriinrJie*  wupply  c<)mmon  taclile  sensaliim  to  the 
skin  of  the  face  from  the  forehead  to  the  chin,  |o  the  mucous 
mirfkcm  of  the  mouth,  tongue,  palate,  and  uvula;  the  conjuiio- 
tiva,  the  raucous  membrane  of  nose  and  the  teeth,  arc  all 
supplied  friim  this  snurce.  In  addition,  the  lingual  or  giista- 
h>Ty  braiicli  supplier  probably  some  portion  of  the  gjtecli ' 
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sense  of  the  tongue  (apart  even  from  the  fibres  of  the  chorda 
tjmpani  nerve  mechanically  united  with  it).  The  fifth  nerve 
has,  however,  very  important  functions  connected  with  the 
nutrition  of  the  eyeball,  of  the  hairs,  and  other  parts  to  Avhich 
it  is  supplied.  When  affected  as  far  back  as  the  Gasserian 
ganglion,  sloughing  of  the  cornea,  and  other  trophic  changes 
have  been  observed.  The  tests  applied  in  judging  of  the  sen- 
sory branches  of  this  nerve  are  by  means  of  the  compasses  for 
the  common  tactile  sense  of  the  skin,  tongue,  and  lips ;  by 
tickling  the  palate  or  uvula  for  the  production  of  reflex  action, 
acting  on  one  side  only  at  a  time ;  by  test  solutions  for  the 
special  sense  of  the  tongue  (see  "Taste,"  p.  193);  and  by 
examination  of  the  clearness  of  the  cornea,  the  color  of  the 
eyebrows,  the  amount  and  character  of  the  secretions  of  the 
nostrils,  etc.,  for  any  trophic  changes  in  affections  of  this 
nerve.  Pain  or  neuralgia  in  the  situations  enumerated  above 
may  be  referred  to  this  nerve. 

bixth  nerve — Abducens  oculi — supplies  only  the  external 
rectus  of  the  eye.  Deficiency  in  the  power  to  move  the  eye- 
ball outward  is  the  sign  of  paralysis  of  this  nerve,  but  care 
must  be  taken  to  ascertain  that  the  eyeball  is  not  fixed  from 
inflammation,  abscess,  or  tumor  of  the  orbit.  In  slighter 
forms,  diplopia  may  be  the  only  evidence  of  this  paralysis, 
while  in  severer  forms  there  niav  be  internal  strabismus. 
(See  pp.  161,  169.) 

Seventh  nerve  (portio  dura) — Facial — This  nerve  is  essen- 
tially motor,  but  some  communicating  branches  are  still 
•involved  in  doubt  as  to  their  exact  function.  The  muscles 
directly  supplied  include  all  the  great  muscles  of  expression, 
and  in  judging  of  their  healthy  or  paralvzed  conditiim,  it  is 
desirable  to  get  the  patient  to  laugh,  to  whistle,  oMo  simulate 
expressions  of  sur})rise,  etc.  These  muscles  include  those  of 
the  external  ear,  the  ()cci|)ito- frontal  is,  corrugator  supercilii, 
orbicularis  palpebrarum,  the  muscles  of  tlie  nose,  cheek,  upper 
and  low^er  lips,  the  orbicularis  oris,  buccinator,  stylo-hyoid, 
part  of  the  platysma,  and  the  i)<)sterior  belly  of  the  digastric. 
In  addition  to  these,  the  facial  sends  a  branch  to  ^lecke^s 
gangli(m— the  large  superficial  petrosal  nerve — and  it  is  prob- 
ably from  this  source  that  the  motor  sui)ply  of  the  azygos 
uvulie  and  the  levator  palati  isderivcjd.  The  facial,  moreover, 
sends  a  branch — the  chorda  tympani — to  join  the  lingual  or 
gustatory  of  the  fifth  ;  and  it  is  now  generally  agreed  that  the 
chorda  tympani  su|)plies  the  sense  of  tjiste  in  the  anterior  part 
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of  ihe  longue.  (See  "  Taste,"  p.  1114.)  The  ihciul  also  sup- 
plies the  intrtusic  muscles  of  the  tongue  (lin^alis). 

Iq  exammiug  coses  of  puraljsis  of  the  portio  dura,  attention 
should  be  specially  directed  to  the  occipito- frontalis  and  the 
orbicularis  imlpelJranim :  these  are  usually  paralyzed  to  a 
marked  czlent  in  lesions  affecting  the  trunk  of  the  nerve. 
The  eye  oflen  remains  uncovered  and  waters  readily,  or  even 
beoomee  seriously  affected  from  exposure,  In  slighter  forma 
of  paralysis  of  the  orbicularis  the  inability  to  cloae  the  eyelids 
may  only  become  obvious  when  the  jiatient  is  asked  to  shut 
eacn  eye  separately.  These  muscles  often  escape  in  large  pai-t 
in  the  facial  paralysis  due  to  general  cerebral  causes  (hemi- 
plegia). The  mouth  is  usually  also  badly  affected  in  lesions 
lu  the  trunk  of  theseveiilli,  so  ihttt  tlie  )>atiei)t  eaunol  whistle, 
and  from  paralysis  of  the  orbicularis  orb  the  saliva  may 
escape :  from  the  flabby  state  of  the  buccinator,  the  food  often 
Bcvumulates  helplessly  betweiin  the  cheek  and  the  teeth.  All 
tlkcee  symptoms  arc  usually  much  more  marked  in  eases  of 
{uiralysis  from  peripheral  causes  than  in  those  from  central 
aflections.  Deviation  of  the  uvula  or  unilateral  paralysis  of 
the  palate  sometimes  leads  to  a  diagnosis  of  a  lesion  behind  the 
origin  of  the  petrueal  branch  in  the  tympanum  (the  nervus 

iwtrusus  superncialia  major  arises  at  the  intumescentia  ^angli- 
itrmis").  The  palate  hangs  looselv  on  the  paralyzed  side,  and 
its  reflex  movements  are  lesseneil :  it  may  also  be  drawn  to 
the  souud  side.  The  uvula  sometimes  deviates  to  the  para- 
lyictl  side,  sometimes  to  the  sound  side.  It  is  not  always  quite 
even  in  the  healthy  state,  ami  this  prolmbly  accounts  for  its 
being  off  the  middle  line  in  some  of  the  case«  of  iHtmlysiB 
reported  ;  but  its  deviation  to  llio  paralyzed  side  hus  wen 
attributed  Jiy  some  to  the  unopposed  action  of  the  jiharyngo- 
palatine  muscle.  Paralysis  of  the  seventh  iiervc  nniy  atlW^ 
the  movements  of  the  liii  of  the  longue.  especially  the  pointing 
of  it  or  the  moving  of  tlie  tip  in  various  directions  when  pro- 
truded. It  is  also  quite  certain  that  some  loas  of  taste  ooca- 
ttunally  exists  in  the  anterior  part  of  the  tongue  in  i)eri[iheral 
pamlyHs  of  the  facial  nerve.  The  hearing  should  tie  tested 
Cftrefully  in  {mralvsis  of  the  (Mirtio  dura. 

The  jMtssage  of  the  fHciui  ui^rve  ihniugh  bony  canals  renders 
it  very  liable  to  injurious  pressure  from  inllamnmtory  exuda- 
tions, especially  of  the  rlii'tmmtic  and  syjihilltic  type;  ill 
young  subjects  the  nerve  is  oocusioually  uupnitrctiil  by  bone 
111  tlie  tynipiiiiic  cavity,  unit  ^i  iuthimmatory  pnHi':*^^  therv 
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also  may  lead  to  temporary  compression,  eveu  when  no  destruc- 
tive lesion  in  the  bone  has  been  produced. 

Facial  paralysis  sometimes  exists  on  both  sides  (bihiteral  or 
double  facial  paralysis).  In  such  cases  the  face  is  symmetrical 
but  expressionless.  It  may  arise  from  a  combination  of  right 
and  left  aural  disease,  or  from  accidinital  combinations  of  other 
peripheral  forms  of  facial  paralysis.  It  is  most  commonly, 
nowever,  due  to  disease  in  the  pons  Varolii  or  medulla  oblon- 
gata, and  constitutes  in  this  way  a  feature  of  progressive  bulbar 
paralysis.     (Glosso-labio-laryngeal  paralysis.) 

Seventh  nerve  (portio  mollis  i — Auditory.  This  nerve  sup- 
plies the  sense  of  hearing:  it  has  bei»n  also  supposed  to  be 
concerned  in  the  estimate  we  form  of  our  ]X)siti<m  in  space, 
and  so  in  the  power  of  maintaining  our  equilibrium.  Disor- 
ders in  it  show  themselves  by  deafness,  noises  in  the  ear,  and 
it  may  be  vertigo.     (See  j).  190.) 

Eighth  nerve — glosso-pharyngeal — is  almost  purely  sen- 
sory: it  supplies  sensation  to  the  tonsils  and  pharynx,  and 
so  IS  greatly  concerned  in  the  reflex  actions  of  swallowing:  it 
supplies  the  back  |)art  and  the  sides  of  the  tongue  with  special 
sensation,  and  is  distributed  to  the  circumvallate  papillre.  It 
supplies  the  mucous  membrane  of  the  tympanum  and  Eusta- 
chian tube  with  sensory  fibres.  It  may  be  tested  by  attempt- 
ing to  produce  reflex  actions,  by  tickling  the  pharynx,  and  by 
test  solutions,  especially  bitter  fluids,  applied  to  the  back  of 
the  tongue.     (See  "Taste,"  page  198.) 

Eighth  nerve — spinal  accessory.  The  jKjrtion  of  the  nerve 
whicn  arises  from  the  medulla  oblongata  (bulbar  portion) 
seems  to  be  distinct  in  function  from  that  arising  from 
the  spinal  cord.  Both  roots  are  purely  motor.  The  fibres 
from  the  bulbar  portion  enter  the  branch  communicating  with 
the  pneumogiistric,  and  are  distributed  to  the  muscles  of  the 
pharynx  and  larynx  (through  the  superior  and  recurrent 
laryngeal  nerves).  The  fibres  derived  from  the  spinal  portion 
of  the  nerve  are  tlistributed  to  the  sterno-nuistoid  and  trajxi- 
zius  muscles.  Disorder  of  the  roots  of  the  spinal  accessory 
nerve  may,  therefore,  give  rise  to  laryngeal  and  pharyngeal 
disorders,  or  to  convulsive  or  other  affections  of  the  trapezius 
or  sterno-mastoid. 

Laryngeal  disorders  may  also  arise  from  affections  of  the 
recurrent  laryngeal  nerve,  due  to  aneurismal  or  other  tumors 
in  the  chest.  Glosso-labio-laryngeal  paralysis  is  probably 
associated  with,  and  in  part  due  to,  an  affection  of  this  nerve. 

18 
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Kiglitli  tierve — pueiuiiogiiatrii;.  TliU  nerve  has  sijc'h  a 
wide  distribution,  sui'h  important  connectiuns  with  other 
nervea,  especially  tlie  ej-mpathetic,  and  still  reniaina  in  sa 
miicti  obscurity  as  tu  certain  of  its  functions,  that  no  attempt 
need  here  be  made  lo  detail  its  sphere  of  upemtiou.  The 
student  may  remember,  in  the  present  connection,  thut  it  sup- 
plies the  mucons  membrane  of  the  pharynx  and  larynx,  and 
also  the  muscles  of  both,  aitliuugh,  as  mentioned  in  the  pre- 
ceding seetiun,  this  motor  portion  is  derived  probably  (rom 
the  spinal  accessory.  The  thyroid  gland  also  derives  its 
supply  fnim  the  ptieuinogitstric ;  and  the  heart,  luu^  cesoph- 
agus,  Btinrmch,  bowels,  liver,  and  spleen  all  receive  important 
nervous  filaments,  either  directly  from  this  nerve,  or  from  the 
cardiac,  pulmonary,  and  other  plexuses  tn  which  it  givee 
branches.  Aphonia,  dysphagia,  vomiting,  constipation,  pal- 
pitatiou,  intermittent  pulse,  hejiatic  disorder,  glyeueuria,  diu- 
oete^,  and  respiratory  dieordera  and  distress,  may  all  at  times 
be  relerred,  directly  or  indirectly,  and  with  more  or  less  prob- 
ability, to  an  atfeciinu  of  this  nerve  in  some  part  of  its  course. 

Ninth  nerve — hypoglossal — ia  purely  motor.  It  supplies 
all  the  depressor  muscles  of  the  liyoia  bone,  reeeivmg  some 
important  fibres  from  the  second  and  third  cervical  iierves 
through  the  commuuicans  noni.  The  geniohyoid  and  the 
omo-hyoid  arc  also  supplied  from  the  same  source.  It  also 
supplies  the  ^extrinsic)  muscles  which  act  on  the  tongue, 
and  it  even  gives  a  tew  terminal  Bbres  to  its  intrinsic  muscles 
(lingualb).  This  nerve,  therefore,  is  concerned  in  deglutition 
and  in  the  muvemciils  of  the  tongue.  Paralyuis  of  this  nerve 
ou  one  side  leads  U)  protrusion  of  the  tongue  lumani  the  pani- 
lyxed  side,  fnun  the  unifpj>osed  action  of  the  sound  genio-hyo- 
gloKUs.  If  extreinti,  as  lu  eases  of  injury,  the  paralysed  aide 
la  tluhby  and  falls  into  wrinkles,  but  there  is  no  loss  of  tactile 
or  gustatory  sense.  The  tongue  is  usually  deviated  lo  one 
side  troni  iilfection  of  this  nerve  in  hemiplegia;  in  glueso- 
labio-laryngeal  (bulltarj  j>aralysis  the  niulh  nerves  arc  clearly 
involvedL 

Tli«  ilibjrct*  cunij^ri^cd  iindsr  Iliit  chapter  iiri:  •ii^iu.-at'd  In  many  itf 
ih*  wurkn  un  nurvuut  diaaHira  rer«rm]  fi  in  llje  npil  clinpter.  audi  Dt 
—  )(.»«.  Tlie  Uue»K»  ^t  tho  Nerv»i»  3y»l«m,  2a  c-dit  .  V  v„U.,  Urn- 
dua,1HI<;8.— Guwen,  Di>gni»i>  tif  UiwMetof  llie  Uniiii,  Ixuiduvi,  IdtHS. 
— PhyiioliJgicMl  wurks  tuny  aW  be  codsuIukI— 4.  n.,  Landui^,  Texi. 
Ifwok  ul  UuiDkn  Ph^aiolniEv,  tninalBlrd  by  Dr.  t^tirlir.);,  'J  v<>h.,  Lou- 
dun,  I8661    Mnd  AiiMiti  Flint,  Jr.,  Tbe  Phyalulug.v  uf  Uan,  6  wU., 
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CHAPTER  VI. 

SYMPTOMS  OP  DISORDER  IN  THE  NERVOUS  SYSTEM. 

Various  symptoms  of  disorder  in  the  nervous  system  have 
been  already  dealt  with  in  the  chapter  on  the  "  Organs  of 
Special  iSense  and  the  Cranial  Nerves  "  (Chapter  V. ) :  and  in 
two  subsequent  chapters  special  branches  of  the  subject  will  be 
taken  up  in  connection  with  the  employment  of  "Electrical 
Instruments  in  Diagnosis"  (Chapter  Vli.)*  ^^^  the  "Study 
of  Insjinity  "  (Chapter  VIII.).  These  sections  must,  therefore, 
be  referred  to  as  supplementing  the  present  chapter. 

Paralysis. 

Paralysis  is  usually  understood  to  mean  a  loss  or  diminution 
of  motor  |)ower:  occasionally  the  term  is  applied  to  sensory  as 
well  as  motor  neryes,  in  which  case  some  loss  of  function  is 
signified. 

The  distribution  of  the  paralysis  is  one  of  the  first  points  to 
be  inyestigated.  "  Hemiplegia  "  is  the  name  given  to  a  paral- 
ysis of  one  lateral  half  of  the  body,  especially  of  one  arm,  one 
lejr,  and  one  half  of  the  face ;  the  paralysis  of  the  face  is  usu- 
ally on  the  same  side  as  that  of  the  limbs;  when  it  is  on  the 
opposite  side  it  is  termed  "alternate  hemiplegia,"  or  "crossed 
paralysis."  "Paraplegia"  technically  denotes  a  paralysis  of 
the  lower  i)art  of  the  body  ;  the  logs  and  the  lower  part  of  the 
trunk,  including  at  times  the  bladder  and  rectum,  are  the 
parts  affected.  "  Monoplegia  "  is  a  term  applied  to  paralysis 
of  one  limb. 

Paralysis  is  sometimes  limited  to  the  lower  limbs  or  even  to 
the  parts  below  the  knee,  to  the  hands,  arms,  and  shoulders, 
or  to  the  forearms  U^pecially  in  cases  of  infantile  paralysis, 
wasting  palsy,  lead  |)oisoning,  and  traunuitic  paralysis). 
Paralysis  of  the  face  often  exists  without  any  afioction  of  the 
limbs;  it  is  usually  one-sided,  but  occasionally  double. 

Beyond  these  obvit)iis  distinctions  we  must  be  on  the  watch 
for  more  definite  anatomical  and  physiological  variations  in  the 
distribution  of  the  paralysis;  thus  we  have  affections  of  single 
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nerves  (as  the  sixth),  or  of  special  divisions  of  a  nerve,  as  in 
the  ease  of  the  third  cranial  nerve  (see  pp.  160-174),  or  of  the 
musculo-spiral  nerve  and  the  like.  Or  we  may  have  special 
muscles  or  groups  of  muscles  paralyzed,  as  in  the  case  of  the 
deltoid,  and  the  muscles  of  the  thumb  in  muscular  atrophy ; 
and  of  the  extensors  of  the  forearm,  with  the  immunity  of  the 
supinator  longus,  in  lead  paralysis.  Again,  the  distribution 
of  the  paralysis  may  affect  special  i)ro<'esses,  as  in  paralysis  of 
deglutition,  articulation,  respiration,  etc  , — various  nerves  and 
muscles  being  implicated  together. 

The  delicate  exercise  and  coordination  of  the  movements 
required  in  the  complex  use  of  ihe  vocal  organs,  of  the  hand 
in  writing,  and  of  the  feet  and  legs  in  walking,  may  be  greatly 
impaired  in  cases  where  paralysis,  in  it.s  ordinary  sense  of 
want  of  motor  power,  can  scarcely  be  affirmed.  Such  a  con- 
dition is  observed  in  the  early  stages  of  locomotor  ataxy,  gen- 
eral paralysis  of  the  insane,  writer's  cramp,  shaking  palsy, 
and  some  other  affections. 

The  Mate  of  the  patient  as  to  inteUigenee^  and  his  general 
mental  and  emotional  condition,  are  to  be  noticetl  particularly 
in  the  examination;  they  are  likewise  to  be  considered  in  con- 
nection with  the  |)revioiis  history  of  such  |)aralytic  attacks. 
This  inquiry  is  of  s|)ecial  weight  in  cases  of  lK'mi|)legia,  of 
paralysis  of  the  cranial  nerves,  of  shaking  |)alsy,  and  of  gen- 
eral paralysis  of  the  insane.  It  is  evident,  also,  that  we  must 
ascertain  how  far  the  mental  condition  of  our  |)atient  can  be 
relied  on  before  we  submit  him  to  tests,  the  value  of  which 
turns  largely  on  his  intelligent  cooj)eration.  We  seek  to 
know  if  any  j)erio(l  of  unconsciousness  occurred  in  connection 
with  the  paralysis,  and  at  what  stage  of  the  illness  it  super- 
vened; what  warning  was  given  of  the  attack  by  headache, 
sickness,  giddiness,  or  the  like;  what  was  the  depth  of  the 
unconsciousness  and  the  period  of  its  duration;  whether  it  was 
associated  with  convulsions,  and  of  what  kind  these  were; 
whether  the  unconsciousness  has  passed  away  or  still  continues 
to  any  extent.  (P^or  observing  paralysis  in  unconscious  states, 
see  "Fits:  Sudden  Paralysis,"  p.  2ol.)  We  have  often  to 
inquire,  moreover,  whether  the  intelligence  was  afflicted  in  any 
degree,  before  the  paralytic  attack,  or  during  its  onset,  or  only 
after  its  continuance  for  some  time.     We  nnist  test  the  intelli- 

fence,  by  questioning  the  patient  on  subjecrts  with  which  he  is 
nown  to  have  been  familiar,  or  we  may  have  to  take  the 
opinion  of  his  friends  on  this  point. 
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Associated  with  more  or  lees  diniiDiition  of  the  intelligeDce, 
and  occaaionally  wilhoul  any  indit^linu  uf  weakness  in  this 
respect,  we  observe  in  some  forms  of  paralyaia  nii  excessive 
maoility  of  the  emotional  nature,  Rianifeeluig  itself  in  some 
patients  by  weeping,  and  in  others  by  laughing  without  aii^ 
adequate  cause;  in  some  there  are  alt«riiatiuns  uf  both  conth- 
tions-  In  general  paralyeis  of  the  insane  we  ufXen  have  in  the 
patient  inflated  ideas  of  his  general  importance,  and  even  of 
(lis  strength  ;  in  cerebro-spinal  sclerosis  there  U  usually  a 
striking  placidity  of  mind  and  general  hopefulness  as  to  his 
condition,  but  this  peculiarity  does  not  go  much  bi'yond  this 
limit.  Irritability  of  the  temper,  aud  very  great  changes  in 
tho  moral  character,  not  unfre<iuenlly  date  from  paralytic 
attacks. 

Tilt  tmmtions  of  Ou  akin  are  often  afiected— sometimes 
impaired  and  sometimes  perverted.  (For  "Ansethesia  and 
Perverted  Sensations."  see  pp.  195-201.)  When  sensation  is 
intact,  this  should  be  mentioned.  When  an  aRection  of  the 
sensibility  can  be  determined,  this  should  bo  defined  as  to  its 
distribution,  and  compared  with  the  distribution  of  the  paral- 
ysis; In  some  regions,  as  in  the  case  of  the  abdomen,  we  are 
able  to  f'lrni  a  mure  accurate  notion  of  the  level  of  a  spinal 
lesion  by  considering  the  range  of  the  amesiheaia  than  by 
roerelv  consiilering  the  range  of  the  iianilvsis.  When  ihis 
aflectioD  is  limited  to  one  latt^rul  half  of  the  body.it  is  termed 
'*  liemi-antesthesla ; "  this  is  rnimpamtivdy  a  rare  oeuurrence 
in  heini)i)egia,  at  least  in  a  glaring  form  ;  when  doe  to  cere- 
bral diavuse,  it  Is  supposed  to  point  to  a  lesion  in  the  posterior 
part  of  the  internal  cnusule.  It  may  exist  quite  apart  from 
{laralysis,  and  frequently  there  is  no  gross  lesion  at  all  in  such 
cnsHg,  the  symptom  changing  from  side  to  side.  It  is  then  re- 
gnrdei]  as  hvetcrical;  it  is  often  assM-iated  with  hemiopia. 
(Sen  pp.  l«()and  199.) 

The  limitation  of  an.TSthesin  to' the  area  supplied  by  a  par- 
ticular nerve,  as  in  the  case  of  the  fif\h  nerve,  is  of  great 
diagnostic  value  ;  this  may  concur  with  paralysis  of  the  mua- 
clcs  of  mastication  supplied  by  the  same  nerve.  Similar  com- 
binations of  auieslhesia  and  paralysis,  in  the  regions  supplied 
by  special  nerves,  nerve  trunks,  or  plejtus.-s.  may  be  seen  in 
various  atTeetinns.  especially  iu  traumatic  ca9i»,  and,  as  al- 
ready mentiiinetl,  in  serious  lesions  of  the  cord.  In  estimating 
the  site  of  the  Wiou  in  the  cord,  a  rampariaou  of  the  distribu- 
tiou  of  the  anie^itheeia  with  the  spinal  origin  of  the  ncrvvs 
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implicated,  can  be  readily  made  by  the  use  of  Flower'8  dia- 
grams of  the  nerves.' 

Paralysis  often  exists  to  a  marked  extent  without  anses- 
thesia,  or  with  little  alteration  as  regards  sensation.  In  ordi- 
nary hemiplegia,  well-marked  ansestliesia  is  rare.  Even  in 
many  cases  of  paniplegia  the  anaesthesia  is  slight,  and  the 
game  may  be  said  of  lead  palsy.  In  infantile  paralysis  the 
sensation  is  almost  invariably  preserved. 

Pain  and  paralysis  are  sometinu's  combined.  In  such  cases 
we  must  first  ascertain,  if  possible,  whether  the  apparent 
paralysis  may  not  really  be  due  to  the  pain.  In  severe  neu- 
ralgia of  the  face,  or  of  a  limb,  or  in  pain  from  diseased  joints 
and  the  like,  the  parts  cannot  be  moved  on  account  of  the 
commanding  nature  of  the  pain ;  in  cases  of  muscular  pain, 
as  in  a  common  stiff*  neck,  the  absence  of  motion  is  no  d<mbt 
due  chiefly  to  this ;  in  certain  forms  of  what  is  termed  '*  rheu- 
matic paralysis,"  however,  the  inability  to  move  the  part 
affected  seems  to  be  partly  owing  to  tliis  pain  and  partly  to  a 
rheumatic  affection  of  the  nerves  or  their  sheaths  impairing 
their  function.  When  the  pain  in  paralysis  is  not  of  this 
character,  we  ascertain  if  the  skin  and  muscles  of  the  aff'ected 
limb  are  tender  on  pressure,  or  if"  the  pains  come  in  severe 
darts  of  momentarv  duration,  or  if  thev  are  associated  with 
cramps,  permanent  contractions,  or  starlings  of  the  limbs. 
Thus  cerebral  meningitis  is  often  associated  at  its  commence- 
ment with  a  generalized  **  hy|)eriesthesia,"  and  this  is  like- 
wise noticeable  in  some  cases  of  hemiplegia;  spinal  meningitis, 
by  its  attendant  i)ains,  may  simulate  rheumatism ;  lesions  of 
the  cord  may  give  rise  to  pains  resembling  sciatica  and  other 
forms  of  neuralgia  or  rheumatism  in  the  limbs;  "  electric"  or 
"  toothache-like  "  pains  in  the  legs  are  liabitual  in  locomotor 
ataxy ;  the  pain  at  the  beginning  of  infantile  paralysis  may 
be  such  as  to  give  rise  to  a  suspicion  of  hip-joint  disease; 
pains  of  various  degrees  of  intensity  occur  likewise  in  wasting 
palsy. 

The  condition  of  thf.  pnnthjzcd  limhn  and  muscles  must  be 
ascertained.  Diminution  in  hulk,  firmness,  and  temfxirature 
are  often  found  oven  in  rei'cnt  (!ases  of  the  atrophic  paralysis 
of  infants,  and  in  old  cases  of  various  forms  of  paralysis. 
Occasionally  a  relative  increase  of  temiwrature  can  be  made 
out  in  the  paralyzed  limbs  in  the  early  stage  of  hemiplegia, 

>  For  the  moro  flaltonttc  •Iftwriniiiatioii  of  tli*'  "  Kiinrtiunal  relations  of  the  motor 
roots  of  the  br<i(>)ii:il  iinii  liiinlN.*-riJi<'rul  |ili>xutH>.'</'  twi'  Forrier,  rrocvoUings  of  the  Bujal 
Sodetj,  ToU.  xxxii.  aud  xxxv.,  Loudou,  lS6l  and  1603.  , 
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but  a  slight  difference  in  tlie  oppiisite  dir«ctiou  is  much  com- 
mnner  lat«r  on.  The  muscles  are  lo  be  esamtned  as  to  iheir 
bulk ;  we  look  lo  see  whether  ihev  ure  ap|iarentlT  larger  than 
uiirmiil,  as  iu  p3eiiiii>byi>ertro()hn;  muscular  pamlv^is  where 
the  bulk  of  muscle  coiiimsla  with  the  feebleness  of  the  limbs. 
More  oden  the;  are  smaller  and  sofler  than  natural,  but  in 
judging  of  this  we  must  allow  for  the  changes  brought  abuul 
by  disuse  from  any  cause;  wasting  is  epe<nally  noticeable  in 
cases  of  mechanical  injury  of  the  nerves,  in  wasting  pfUsy, 
infantile  paralysis,  and  certain  other  forms  of  spinal  paralvsis. 
Small  fragments  of  muscle  have  bet>n  sometimes  reuioveti  by 
Duchenne's  rmporU-piT^  hitiologiifue  to  ascertain  whether  the 
mu^ular  fibres  have  undergone  fatu-  degeneration,  or  have 
been  replact^  by  fibrous  liesue.  AVe  alsi>  exumiuo  the  mus- 
cles as  to  the  power  remaining  in  them;  the  dynamometer 
is  sometimes  useful  in  recording  ihe  force,  especially  as  a  test 
of  improvement  or  deter i oral i<in  in  this  respect ;  considerable 
variations  occur  with  the  dvnamomcter  from  a  varving  degree 
of  tact  in  using  it.  The  commonly  useil  dynamometer  is  noly 
nvnilable  for  the  hands  (see  Fig.  34 1 ;  more  elaborate  instru- 
ments for  testing  the  legs  and  other  parts  arc  also  occasionally 
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ein])Ioycd.  Orasping  the  tingers  of  the  observer,  pushing  thv 
foot  flgainsl  bis  hand,  raising  the  arm  or  leg  inlo  cortnin  poH- 
tiona,  and  holding  out  weights,  etc.,  may  be  mentioned  as 
rough  tests  of  the  muscular  [lower.  Course  trials  of  mere 
strength  like  these  may  fail  to  reveal  ikfwis  in  the  luorw  deli- 
cate exercise  and  adjustment  i>f  the  muscles  rei{uire<l  in  using 
tools,  in  writing,  sewing,  etc.,  and  the  iuilueiitN.'  of  ao^esihoua 
is  aft«n  very  pot«nl  iu  leiuling  to  diDicultiw  in  such  opera- 
Goiis;  it  may  of  itoelf  readily  simulate  a  jiamlj'Kiji  oi  the 
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movements.  Unsteadiness  and  spasm  may  come  into  play 
likewise  to  spoil  the  muscular  movements.  (See  pp.  215,  223, 
253.) 

The  electric  exploration  of  muscles  is  of  considerable  value ; 
this  is  dealt  with  in  a  special  section.  (See  electrical  instru-. 
ments,  Chapter  VII.)  The  so-called  muscular  sense  is  also 
dealt  with  in  another  place.     (See  Chapter  V.,  p.  200.) 

The  condition  of  the  muscles  as  to  permanent  contraction, 
remittent  spasm,  movements,  and  tremors  must  be  considered 
in  cases  of  paralysis.  Rigidity  of  the  paralyzed  limbs  should 
be  inquired  into  as  to  whether  it  appeared  at  the  beginning  of 
the  paralysis,  or  not  till  afterward.  In  some  cases,  with  the 
onset  of  the  hemiplegia,  there  is  an  **  initial  rigidity ;"  or  in  a 
few  days  an  "early  rigidity;"  or  in  the  course  of  months  a 
"  late  rigidity  ;"and  when  from  long  continuance  of  this  the 
tendons  and  joints  are  fixed  we  have  a  '*  structural  rigidity." 
The  early  forms  of  rigidity  no  doubt  depend  on  the  irrita- 
tive nature  of  the  lesion  very  often  in  the  cortex  of  the  brain 
or  its  membranes  and  on  the  changes  set  up  there ;  the  late 
rigidity  usually  dei)ends  on  descending  sclerosis,  involving  the 
antero-lateral  columns,  resulting  from  the  primary  lesion.  In 
testing  the  condition  we  try  whether  we  can  stretch  out  the 
rigid  limbs,  and  wliether  this  causes  pain;  also  whether  any 
involuntary  movements  exist  in  the  contracted  member, 
whether  the  contraction  is  associated  with  tonic  spasm  of  the 
muscles,  and  whether  this  spasm,  if  present,  ever  gives  way  to 
relaxation. 

Trophic  lesion.^  in  parfdysia  are  not  uncommon.  The  tem- 
perature of  the  paralyzed  limb  is  often  a  little  lower  than 
usual ;  but  an  excessive  coldness,  soon  developed  after  the 
attack,  constitutes  a  leading  feature  of  infantile  paralysis.  In 
this  disease,  however,  the  limb  becomes  rajndly  soft  and 
wasted,  and  not  unfretjuently  it  is  found  after  a  time  to  have 
grown  less  than  its  neighbor  even  in  length. 

The  formation  of  bedsores  is  one  of  the  most  serious  of  the 
trophic  lesions.  Paralyzed  patients  are,  of  course,  from  their 
helplessness  in  movement,  specially  liable  to  the  formation  of 
bedsores  in  the  same  way  as  other  patients  long  confined  to 
one  position ;  and  this  tendency  is  much  aggravated  when,  as 
oflen  happens,  there  is  the  irritation  from  the  involuntary 
evacuation  of  urinci  and  feces  to  contend  with.  In  certain 
cases  of  paralysis  from  acute  myelitis  w^e  sometimes  find  large 
"bedsores'*  produced  in  the  course  of  three  or  four  days,  evi- 
dently due  not  to  pressure,  but  to  diminished  vitality  in  the 
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part.  For  although  siiuh  a  Bore  ia  spoken  of  as  "  acute  decu- 
bitus," we  sometimes  fiud  it  on  audi  a  part  of  the  body  as  to 
put  the  influence  of  injurious  pressure,  or  even  of  the  irrita- 
tion of  urine,  quite  out  of  the  question,  say,  for  example,  on 
the  anterior  part  of  the  thigli.  No  doubt  the  sores  are  usu- 
ally in  auch  parta  as  to  allow  of  great  aggravation  of  the 
miseiief  from  pressure  and  irritation. 

The  first  appearance  is  rednas,  then  little  vesiclea  or  one 
large  blister,  and  then  a  gangrenous  sure,  unless,  as  seldom 
happens,  the  blisters  shrivel  up  and  dry  without  further  mis- 
chief. The  whole  process  may  occur  with  the  moat  nstunishing 
rapidity,  and  when  it  goes  on  to  a  serious  extent  it  may  lead 
to  secondary  febrile  disturbance. 

Although  bedsores  of  this  de&cription  arc  much  commoner 
in  spinal  than  cerebral  cases,  similar  trophic  lesions  can  be 
seen  at  times  in  heniiplegic  attacks;  when  in  such  cases  the 
sore  api>earH  on  the  bultocii,  rather  than  the  sacrum,  and  only 
afiecle  the  |>araly2ed  side,  we  have  a  strong  suggestion  of  ita 
dettendencc  on  loss  of  innervation. 

The  implication  of  the  joints  described  by  Charcot,  and  uf 
the  skin,  nails,  and  cornea,  have  been  alreadv  described.  (8ee 
pp.  148  and  159.) 

Involuntary  mnveiiwnU  in  paralyzed  limbu  must  be  noted 
when  present.  In  uborea  the  erratic  movements  are  ufWn 
complicated  with  a  certain  degree  of  paralysis.     Both  tliu 


movements  and  the  paralysis  are  usually  more  pronounced 
one  side  tbiin  on  the  other.    Occasionally  tho  chorea  '    " 
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to  one  fide  (hemtchoreti),  and  the  paralytic  compliojitiou, 
when  present,  usually  attacks  the  side  chiefly  affected  with  the 
twitchings.  This  paralysis  generally  follows  the  chorea,  some- 
times precedes  it.  Of  n  somewhat  similar  nature  is  the  trans- 
ient hemiplegia  which  sometiniea  tbllows  epileptic  convulsions 
(epileptic  hemiplegia). 

IJuitaleral  convulsions  sometimes  usher  in  a  bemipl^n; 
sometimes  such  convulsions  occur  or  recur  in  the  course  of  the 
parat^siH.  Such  convulsions  may  take  place  without  ln<e  of 
oonsciousuew,  and  may  be  litiiiled  to  a  paralyzed  arm  or  leg. 

Paralysed  limlis  sometimes  move  involuntarily  in  c<umectiou 
with  automatic  actions,  particularly  the  ann  in  the  act  of 
yawning.  Movements  of  the  legs,  quite  involuntarily,  are 
ooumnn  in  paraplegia ;  where  the  spinal  cord  is  seriously  de- 
stroyed, (h<rsi-  mav  be  very  marked  and  even  violent :  they  are 
often  prtwluwd  fiy  very  slight  irritations  acting  in  a  reflex 
;  occasionally  the  exciting  cause  is  plom  enough, '- 
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when  the  irritation  is  from  exjKJsuro  to  eoKi  air,  or  fn>ni 
rubbing  of  the  bedclothes  in  turning  them  down,  etc. :  but 
sometimes  the  cause  is  not  apparent :  the  urinarv  {>assages  and 
the  bowels  are  no  doubt  at  times  the  seat  of  such  hidtien  irri- 
tations. 

Choreic  movements  sometimes  become  develo|KHl  in  (uira- 
lyzed  limbs  in  hemiplegia  (post-hemiplegic  chorea);  these 
differ  from  Dr.  Hammond's  '*  athetosis,"  as  in  this  latter  affec- 
tion there  is  no  history  of  preexisting  hemiplegia,  although  a 
certain  loss  of  power  may  coexist  with  it.  A  minute  iibrillary 
quivering  under  the  skin  is  observed  sometimes  in  cases  of 
muscular  atrophy ;  similar  quivering  is  noticeable  in  the 
tongue  and  lii)s  in  general  paralysis,  delirium  tremens,  and 
some  other  affections. 

A  degree  of  irregular  muscular  movement  or  tremor  is  seen 
in  certain  forms  and  stages  of  cerebral  and  cerebellar  disease, 
locomotor  ataxy,  cerebro-spiual  sclerosis,  and  general  paraly- 
sis; some  of  these  peculiarities  will  be  noticed  in  the  section 
on  unsteadiness  in  balancing  the  body,  and  in  walking;  such 
complex  efforts  bring  out  the  deficiency  in  a  marked  manner. 
(Seep.  222.)  It  must  not  be  forgotten  that  simple  weakness 
renders  the  limbs  unsieadv  as  well  as  feeble,  and  various 
febrile  states  intensify  the  trembling  as  well  as  the  weakness 
(delirium  tremens,  typlius,  etc.). 

Shaking  of  the  pavdlyzed  limbs  is  not  uncommon  in  hemi- 
plegia— tremulous  vibrations  differing  from  choreic  movements 
in  being  somewhat  rhythmical  in  their  character  and  much 
more  limited  in  their  extent ;  this  general  shaking  of  the 
whole  limb  resembles  that  which  may  occur  afler  unwonted 
muscular  efforts.  We  may  have  this  shaking  developed  with- 
out any  preceding  hemiplegia  or  paralysis,  although  when 
established  it  amounts  to  a  virtual  ])aralysis,  and  is  named 
"  paralysis  agitans,"  or  "  shaking  palsy."  Such  shaking  is 
often  unilateral  ;  sometimes  it  affects  onlv  one  limb ;  some- 
times  the  head  is  notably  affected  with  similar  shaking  or  nod- 
ding movements.  It  should  be  noted  whether  the  tremor  is 
only  brought  (m  during  muscular  exertions,  or  whether  it  per- 
sists during  repose.  Along  with  this  shaking  we  often  observe 
emotional  disturbances,  and  sometimes  tTiat  |)eculiar  gait 
termed  *'  ftistination,"  in  which  the  j)atient  has  to  hurry  on  to 
keep  himself  from  tumbling  forward,  always  "  in  pursuit  of 
his  centre  of  gravity,"  as  has  been  said.  Such  affections  are 
most  common  in  tlie  aged,  or  those  past  middle  life ;  but  a 
similar  affection,  due  to  cerebro-spinal  sclerosis,  is  sometimes 
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HOun  ill  j-ouuger  perauns,  often  aasixijatt'd  willi  shaking  uf  the 
head  and  with  nystagmus.  The  tvritchiiiga  ofEpecial  musciilar 
fibres  in  cases  of  facial  paralysis  which  have  practically  re- 
covered, may  be  nientioDed  here.  These  twitchings  occur  in 
certain  cases  quitij  apart  troni  electrical  treatment  although 
this  is  sometimes  blamed  for  them. 

"Nodding  convulsions,"  *vith  nodditig,  Ijemliug,  rotating, 
or  bowing  of  the  head  or  of  the  body,  constilute  a  rare  dis- 
ease observed  in  young  children;  it  is describeii  also  under 
the  names  of  "  eclampsia  nutans,"  and  "  ealaam  convnlsioos," 

Somewhat  intermeiiiate  between  chorea-like  niovemeiita  itnd 
shaking  palsy  are  the  tremors  seen  in  mercurial  paralysis,  and 
some  other  forms  of  metallic  poisoning.  The  occupation  of 
the  patients,  and  the  existenco  of  sativution,  etc.,  assist  us  In 
the  diagnosis. 

liefiex  adion  has  already  been  referred  to  as  accounting  for 
certain  involuntary  movements  in  paralyzed  limbs;  but  we 
often  produce  these  deliberately,  for  purposes  of  diagnosis. 
When  reflex  movement  is  preserved  we  infer  that  tlie  loop  of 
nervous  connection  to  and  from  the  spinal  cord  is  intact — the 
aenwiry  or  afferent  nerves,  the  pan  of  the  apinal  cord  con- 
oemed,  and  the  eflerent  or  motor  nerves.  Il  is  evident  that 
serious  disease  in  any  jmrt  of  this  loop  may  interfere  with  the 
reflex  action.  Jn  particular,  the  practical  integrity  nf  the 
gray  matter  of  the  cord,  at  a  ^veii  level,  may  be  llius  inferred, 
allhongh  serious  diiw-ase  may  exist  above  or  below  this  point. 
Indeed,  the  reflexes  are  ohen  increased  when  serious  lesions  In 
the  cord  exist  above  the  level  of  this  loop,  probably  because 
the  influence  from  the  cuutnilling  centres  in  the  spinal  cord 
and  also  in  the  bruin  are  thereby  cutulf;  owing  to  the  absence 
(if  cerebral  conlrol  somewhat  similar  result*  may  follow  from 
disease  in  the  brain  iisclf.  The  presence  of  normal,  dimin- 
iBhtN),  or  excessive  reflex  action  affords  thus  an  important 
index  of  the  state  of  the  nervous  centres.  Information  as  to 
the  integrity  of  the  atii^rcnt  nnd  efferent  nerves  moy  also  be 
gathered,  as  we  may  find  by  this  tevt  ihat  they  can  transmit 
nervous  impulses  although  sensation  and  voluntary  movement 
may  be  both  quite  lust.  When  the  reflexes  are  preserved  the 
outritiun  of  the  muscles  and  their  rn;[>onse  to  electricity  are 
usually  but  little  impaired.  In  the  study  of  the  reflexes  a 
compriaun  of  the  two  sides  of  the  body  aflbrds  important  in- 
of  reflex   luovemeat 
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Superficial  Refiexea — The  most  fhmiliar  illustration  of  these 
is  the  plantar  reflex — the  movement  obtained  in  the  toes  on 
tickling  the  soles  of  the  feet.  This  may  often  be  obtamed  in 
profound  paralysis,  involving  the  motion  and  sensation  alike, 
and  the  movements  may  occur  without  the  patient's  conscious- 
ness. In  health,  a  strong  will  can  inhibit  these  reflex  move- 
ments ;  but  when  the  influence  of  the  brain  is  cut  off*,  by  a 
grave  lesion  of  the  cord  higher  up,  the  part  is  given  over 
completely  to  the  reflex  impulse.  We  can  often  trace  varia- 
tions in  the  movements  according  to  the  varying  intensity  of 
the  stimulus.  Thus  a  slight  tickling  may  make  the  toes  only 
move;  stronger  impressions  by  scratching  and  pricking  may 
make  the  foot  and  leg  jerk  up;  these  stimuli  when  of  a  more 
violent  character  may  cause  the  thigh  to  be  pulled  up  to  the 
belly  ;  or  may  even  excite  movements  in  the  leg  of  the  oppo- 
site side.  By  grasping  the  first  metatarsal  bone  firmly  between 
the  finger  and  thumb,  this  reflex  movement  can  often  be  well 
felt,  say  in  cases  of  paralysis  from  Pott's  disease  of  the  spine ; 
the  interval  between  the  impression  and  the  movement,  and 
the  comparative  slowness  of  the  action  contract  well  with  the 
sudden  movements  produced  voluntarily.  Very  occasionally 
movements  may  be  i)roduced  in  the  same  way  in  a  paralyzed 
arm,  in  cases  of  hemiplegia  due  to  brain  disease.  The  reflex 
movements  of  the  palate  have  been  already  referred  to  in 
connection  with  the  testing  of  the  cranial  nerves.  (^8ee  p. 
204.) 

The  superficial  reflexes  have  been  specially  studied  by  Dr. 
Gowers,  who  has  formulated  the  following  indications  to  be 
drawn  from  them.  In  beginning  the  study  of  these  reflexes, 
the  student  would  do  well  to  try  them  first  in  some  young 
subject,  free  from  nervous  disease,  as  they  can  then  be  seen  to 
perfection.  In  older  subject.s  the  roactiims  are  not  usually  so 
striking,  or  some  of  them  may  even  be  absent  apart  from  any 
nervous  disease. 

Plantar  reflex :  stroking  the  sole  of  ttie  f«)ot  causes  movements  of 
the  toes  :  the  part  of  the  cord  concerned  is  the  lower  part  of  the  lum- 
bar enlaruem<'nt. 

Gluteal  reflex:  firm,  sudden  stroking  with  the  finger  of  the  skin 
over  the  buttock,  gives  ri-^e,  s<»mi'tirnes,  to  reflex  coiitraction  of  the 
ftlutei ;  the  part  of  the  cord  concerned  is  at  the  origin  of  the  fourth  or 
fifth  himhar  nerve. 

Cremasteric  reflex:  stimuhition  of  the  skin  at  the  inner  aspect  of 
one  thigh,  causes  retraction  of  the  testicle  on  the  same  side:  both  are 
often  pulled  up  by  more  violent  irritation  :  sometimes,  however,  this 
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AM/minnl  reflex:  sharp,  sudden  struking  if  the  >bd'>uiinHl  wall 
fruni  the  luwer  niKr^iin  of  iheribsdownurtrd,  about  the  line  of  the  nip- 
ple, giiet  list  t»  ciiDtraFtion  of  Ihe  tniiscltf  i>i  the  regimi  of  Lbe  uinbui- 
oiit:  the  part  of  the  curd  concerned  is  at  the  origin  of  the  eighth  to 
twelfth  dorsal  nerves. 

Enigoilric  rtfiex .•  «  flna, downward  «trt)k(i  on  the  ribs  in  Ihe  infre- 
axilinry  region,  givaa  ri»e  to  a  dimpling  in  the  epignalrium :  the  part 
of  the  cord  concerned  ii  at  ihe  origin  of  the  fourth  to  the  tiiibor 
tev«nth  dorwl  nerves. 

Scapular  rtlUg:  irritalioti  of  the  inlenpapiilar  region  gives  riie  to 
conlmulion  of  the  scapular  mititcle;,  aiid  ei^ieciHllj  the  potteriur  fvld 
of  axilla:  the  jHirl  of  the  cord  i-oticeriied  is  at  tba  origin  of  the  two 
or  three  lower  cervical  and  two  or  three  uppir  dorsul  nerves. 

Durtal  and  lumliar  rtjiexet:  the  erectiT  f  piii»  muscles  ma;  be  sljm- 
<iliit(>d.  ttl  vsriout  level*,  by  irritation  of  the  skin  nlong  Ibeir  edge*. 
These  serve  to  cormborate  the  other  reflexes. 

" /)e«i  RejUjrea." — This  name  is  applied  to  the  respooees 
obtaiueo  on  striking  tendons  or  muscles  under  c-erlaiii  con- 
ditions of  teusion:  the  name  may  also  be  extended  to  the 
rliythmicftl  clonic  contractions  iiidiice<l  liy  forcing  the  teet  into 
certain  positions.  The  exact  physiological  nature  of  these 
so-cnlled  reflexea  is  still  di8put«d,  but  it  seeins  generally  agreed 
that  the  normal  reaction  requires  the  integrity  of  the  nervous 
IcKip  to  and  from  the  spine  aa  in  true  reflexes.  These  deep 
reflexes  may  be  diminished  or  abolished  in  diwaee,  or,  on  the 
other  hand,  they  may  be  unduly  increased. 

Curious  changes  in  tlie  reactions  are  found  t«tuporarily  in 
connection  with  chloroform  narcosis,  the  peculiar  condition  of 
the  nervous  system  existing  after  epileptic  fita,  and  at  the 
very  onset  of  nerai|>legic  attacks  :  in  the  following  remarks 
the  more  permanent  and  coraiuuu  conditions  only  will  be  dealt 
vith. 

The  htee-jtrk  is  )>erlia|)«  this  best  name  for  the  forward  jerk 
obtained  on  striking  the  iial«llar  tendon  (called  also  "  patellar 
tendon  reflex,"  and  the  "  knee  phenomenon  ").  The  ttest  way 
is  to  make  the  patient  cross  the  one  leg  over  the  iillicr,  allow- 
ing it  to  hang  iu  an  easy  position :  or  if  there  is  any  difficulty 
from  obesity,  stilfrioss,  or  otherwise,  he  may  be  placed  on  a 
high  stool,  or  tabic,  with  bis  legi^  dangling  over  the  eilge:  or 
ti\t  hand  or  the  arm  of  the  obeiTVcr  may  be  pamed  under  the 
knee  to  be  examined,  so  as  to  etuvato  tt  from  the  gn>und  and 
to  aupport  it  fully  while  the  patient  is  scatod  on  an  ordinary 
<duir.  Tlie«e  piMitiouB  give  a  moderate  amount  of  sttvtching 
of  the  quadri(Ki«i  extensor  ihuacle.  and  allow  of  ready  move- 
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ment  of  the  limb.  The  region  of  the  tendon,  just  below  the 
patella,  is  then  sharply  struck  with  the  points  of  the  fingers, 
or  with  the  ulnar  edge  of  the  hand ;  when  there  is  any  diffi- 
culty in  getting  the  response  it  is  well  to  bare  the  knee,  taking 
care  that  the  clothing,  if  turned  up,  does  not  interfere  with  the 
free  movement  of  the  limb,  and  then  to  strike  the  tendon  in 
the  place  indicated,  or  to  direct  a  stroke  on  it  with  a  percus- 
sion hammer.  The  foot  antl  leg  in  the  normal  state  are  then 
jerked  forward  instantly.  The  amount  and  readiness  of  the 
response  varies  in  different  subjects,  even  in  health;  it  is 
seldom  completely  absent,  although  at  times  it  requires  a  little 
care  to  bring  it  out,  especially  in  securing  free  suspension  of 
the  limb  and  in  directing  the  tap  to  the  proj)er  spot :  it  is 
also  sometimes  desirable  to  direct  the  patient's  attention  to 
some  muscular  effort  with  his  hands  by  pulling  or  pressing,  so 
as  to  allow  the  experiment  on  his  knee  to  escajxi  any  j)erturb- 
ing  influence  from  his  watching  it.  When  the  patient  is  con- 
fined to  bed  the  knee  may  be  supjwrted  by  lifting  and  steady- 
ing it  by  means  of  the  hand  placed  behind  it :  or  the  patella 
may  be  pressed  as  far  down  as  possible  while  the  leg  lies 
extended  on  the  bed,  and  while  the  muscle  is  thus  stretched, 
the  finger  holding  the  patella  is  suddenly  struck  so  as  to  tend 
to  depress  the  patella  further,  when  an  upward  jerk  of  the 
patella  as  it  is  drawn  up  by  the  muscle  can  be  seen  or  felt  by 
the  observer. 

Tfie  absence  or  diminution  of  the  knee-jerk  is  almost  constant 
in  locomotor  ataxy,  even  in  the  early  stages :  very  exception- 
ally a  regular  case  of  the  disease  is  found  with  this  reflex  pre- 
served. In  the  so-called  "  hereditary  ataxy  "  (Friedreich's 
disease)  the  knee-jerk  is  usually  exaggerated  instead  of  being 
diminished.  Other  forms  of  paralytic  disease  may  also  be 
characterized  by  this  absence.  Of  course,  when  the  lower 
portion  of  the  cord  presents  destructive  lesions  no  response 
can  be  obtained,  but  it  may  also  be  absent  in  less  grave  forms 
of  disease,  as  in  alcoholic  paraplegia,  diphtheritic  paralysis, 
infantile  paralysis,  and  other  forms  of  poliomyelitis  anterior, 
and  wasting  palsy,  involving  the  legs  and  thighs;  in  pseudo- 
hypertrophic muscular  i)aralysis  it  is  also  usually  absent,  and 
in  some  general  diseases  it  may  also  be  lost:  thus  in  diabetes 
mellitus  it  is  frefiuently  absent,  or,  at  lejust,  very  faintly 
marke<l. 

Increaj*e  of  the  kner-Jrrk  is  an  equally  im|M)rtant  symptom  in 
certain  diseases  :  when  it  is  extreme  the  slightest  tap  with  a 
finger  suffices  to  make  the  leg  jump  forward,  and  a  rapid  sue- 
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cesBuin  of  light  taps  may  be  fouud  to  keep  the  leg  atretcUed 
out  duriog  their  continuance.  This  increase  in  the  knee-jerk 
is  fuund  lu  be  Hssociated  most  often  with  sclerosis  of  the  lateral 
oolumnauf  the  cord— whether  this  is  primary  or  secondary. 
In  the  secondarr  forma,  the  degeneration  may  be  dtte  to  a 
lesion  in  the  bram  cutting  off  the  dnc  motor  impjlscs.  anil  so 
we  find  lateral  sclerosis  and  increased  knee-jerk  in  the  lute 
rigidity  of  hemiplegia  on  the  paralyzed  side  only.  Or  mis- 
chief in  the  cord  (as  in  Pott's  eurvaturej  may  lead  t«  degen- 
eration in  ibose  columns  below  tne  site  of  the  lesion:  this 
usually  alfects  both  halves  of  the  cord,  and  so  the  sclerosis, 
and  the  increa*«d  knee-jerk  are  on  botli  sides.  In  diaaenii- 
natod  Bckrosis  also,  probably  from  iniplicatiuu  of  the  lateral 
columns,  the  knee-jerk  is  usually  intensified. 

In  all  these  forms  of  disease  there  is  apt  to  be,  in  bad  cases 
at  least,  more  or  leas  of  the  spastic  condition  :  when  spa^ro  is 
well  marked,  increased  knee-jerk  is  uannlly  also  present. 

Increase  of  the  knee-jerk  is  often  associated  with  "ankle 
clonus," 

Ankle  clonus  is  brought  out  in  patients  who  present  this 
"  fool  phenomenon."  as  it  is  also  called,  by  pressing  the  foot 
iipwarii  at  the  ball  of  the  toes,  toward  the  tibia.  It  is  best 
to  have  the  kmx-  only  very  slightly  lient,  whether  the  patient 
is  sitting  nr  lying.  The  upward  pressure  should  be  sudden 
and  forcible,  and  it  ought  to  be  continued  for  some  seconds, 
even  if  no  trembling  occurs  at  first.  While  the  gastrocnemius 
is  thus  strelche<l.  a  sudden  stroke  on  the  lendn  AchiUis  ollen 
hcli»  to  determine  the  clonic  contractions.  These  are  rhyth- 
mical in  character,  and  their  uniform  rate,  It  to  10  in  a  second, 
Clin  be  shown  by  a  rcconling  appanitus.  Thev  are  quite 
beyond  the  control  of  the  (Hitient,  unless  indeed  by  changing 
the  position  of  the  foot  oi-  leg. 

Ankle  clonus,  unlike  the  knee  jerk,  is  not  developed  in  the 
normal  condition;  its  affinities  arc  with  the  rxaijr/crnlril  not 
the  normal  knee-jerk.  No  doubt  both  in  healthy  and  dis- 
ORsed  subjects  a  slight  tremor,  as  if  the  clonus  were  about  to 
begin,  is  often  found  for  a  second  or  two,  but  no  eoiitinuous 
rhythmical  movements  occur.  In  healthy  subjects  they  mxy 
sometimes  be  induced  by  silling  far  forward  on  the  edge  of  a 
ohair,  resting  the  foot  on  the  ball  of  the  toes,  and  beginning 
wlwitarily  a  movement  of  the  leg  as  if  dandling  a  baby  on 
the  knee;  afler  a  time  the»u  movements  may  be  continued 
automatically  with  tht>  foot  in  this  ixwition.  A  somewhat 
Hinilar  plan   nften   suectiedB   in   pmaudng  the  rhytlindcal 


ANKLK    CLONUS. 


221 


clonus  in  paralysis ;  the  patient  is  seated  ou  a  chuir  pretty 
well  forward,  with  hie  feet  ou  the  ground,  resting  on  the  toes, 
a  little  behind  the  vertical  line  of  his  knees ;  the  ptcasure 
upward  is  thus  made  by  the  floor  opposing  the  weight  of  the 
foot  instead  of  by  the  han<l  of  the  observer  as  in  the  other 

Elan.  When  thus  placed  tiie  rhythmical  movements  often 
Bgin  at  once,  but  the  toes  are  apt  to  slip  forward,  so  stopping 
the  clonus ;  it  is  well,  therefore,  for  the  observer  to  place  hw 
own  ibot  or  some  heavy  object  in  front  of  the  [latient's  toes. 
Frequently,  however,  the  clonus  does  not  start  at  once  when 
the  patient  is  so  placed,  but  does  so  after  a  little  interval ;  a 
sharp  tap  downward  on  the  knee  or  a  .stroke  on  the  tendo 
Achillia  may  suffice  to  set  it  up  at  once  and  it  may  then  go 
un  for  many  minutes. 

When  thus  established,  both  legs  ciin  often  be  made  to  go 
at  the  same  lime  jmd  at  the  same  rate,     (iv-e  Fig.  35.)     But 
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it  seems  a»  if  the  movements  in  the  two  ,legH  were  not  syn- 
flhrouous;  indeed  they  appear  to  the  eve  rather  to  alternate 
with  each  other  in  their  elevation  and  depression — so  far  like 
the  alternate  action  of  the  legs  in  walking — this  is  not  bniught 
fiut  in  the  tracing  here  given,  probably  becttiise  the  rate  of 
ravotution  of  the  recording  cylinder  was  not  rapid  enough, 
and  the  adjustment  of  the  levora  not  quite  perfect.  In  many 
cuwthe  clonus  thus  set  up  invades  tho  niuscU«  higher  up, 
mid  we  may  have  a  aunultaneous  clonic  rhythmical  controc- 
Uon  of  the  adductors  of  the  thigh,  the  whole  limb  bocomine 
Uius  violently  agitated.  The  association  of  ankle  clonus  witn 
tbe  more  extreme  forms  of  exaggerated   knee-jerk  is  very 
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close,  and  its  clinical  significance  is  much  the  aaiue,  pointing 
often  to  the  occurrence  of  Bcleroais  of  the  lateral  columns. 
Sometimes,  however,  the  descending  changes  have  not  ap- 
parently had  time  to  go  this  length,  the  legion  in  the  cord 
only  cutting  off,  so  tar,  the  inhibitory  action  of  centres  in  the 
brain  or  jierhaps  in  the  cord  itaelt  Certainly  ankle  clonus 
may  be  found  iu  a  case  of  Fott'ii  diseoae,  with  a  spastic  stale 
of  the  muscles,  which  may  be  recovered  from,  the  cord,  there- 
fore, being  prcsumnbly  ^ce  from  profound  changes  in  the 
lateral  columns  of  the  kind  referred  to.  Ite  occurrence  in 
connection  wilJi  chloroform  narcosis  and  epileptic  fits  also 
points  to  its  arising  apart  from  |>ermaneut  organic  changes. 
It  also  occurs  sometimes  in  chronic  rheumatic  cases,  and  even 
in  the  debility  and  disease  resulting  from  an  attack  of  fever. 

It  is  disputed  whether  it  ever  occurs  in  cases  of  iiure  hys- 
terical paralysis ;  certainty  its  presence  in  sii8i>ected  cases  of 
this  kind  should  make  us  all  the  more  careful  in  our  exami- 
nation before  forming  such  a  diagnosis. 

Occasionally  ankle  clonus  can  be  obtained  iu  cases  not 
characterized  by  an  increased  kne«-Jerk  especially  in  dis- 
seminated sclerosis. 

Iiteretued  reflex  in  tlie  leiidont  of  the  arm  and  wrut.  Front 
lap  eoiitnietioH.  These  evidences  >>(  "  myolalic  irritability," 
us  il  has  been  called,  can  ol^un  be  obtained  In  the  same  kind 
of  cawi-8  as  furnish  increased  knee-jerk.  Tapping  the  muscles 
and  tendons  iu  the  arm  and  wrist,  particularly  in  cases  with 
rigidilv,  Icails  to  inarke<l  coniraotlons. 

If  tlie  leg  be  held  out,  and  the  foot  slightly  bent  upward, 
a  tap  on  the  muscles  on  the  front  mav  lead  to  n  niore  nr  less 
dtslinul  ciintrHction  Oi'  the  muscles  iu  Ine  calf. 

Wiiliiiig  and  biilunciiiif  iit  paralyiit.  The  power  of  bal- 
ancing the  bciity  varies  much  in  diflerent  forms  of  paralysis  ; 
it  is  someiitnes  very  deficient  in  cases  where  the  loss  of  mus- 
cular [tower  is  but  slight.  This  want  of  power  in  balancing 
olWn  conies  out  whra  the  patient  tries  to  walk.  In  children 
the  complaint  of  inahilitv  to  walk  is  sometimes  made  when  the 
real  defect  is  in  (ho  intelligence  (idiocy).  Lateness  of  walking 
in  children  often  arises  from  the  constitutional  affection  known 
as  rickets,  apart  from  any  true  paralysis. 

The  manner  of  walking  mual  always  he  scrutinii.t^  in  cases 
of  paralysis.  In  hemiplegia  the  paralysed  leg  is  often  swung 
from  the  trunk,  and  the  toe  of  Ihe  jmralyie^i  leg  may  drag  or 
scrape  as  it  goes  along,  so  that  it  makes  a  murk,  fur  example, 
on  ft  gravel  walk.     When  inlkntile  jwralysis  affects  one  of  the 
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lower  limbs,  the  chief  deficiency  is  almost  invariably  below 
the  knee,  and  whea  the  loss  of  pnver  is  not  extreme  the  foot 
during  walking  is  swung  round  or  "thrown,"  as  the  parents 
say,  in  a  rerv  characteristic  niimner.  In  jtaraplegia  tne  feet 
may  almost  be  said  to  be  trailed  along  when  tne  paralysis  is 
considerable;  when  one  leg  is  worse  thnn  the  other  this  trail- 
ing often  serves  to  distinguish  it.  In  less  severe  cases  the 
feet  and  legs  are  lifted  with  an  obvious  eHbrt.  The  hurrying 
gait  known  as  "  festination,"  already  referred  U>,  may  exist  in 
all  degrees  from  n  slight  hurrying  and  a  slight  difficulty  in 
stopping,  up  to  tiie  most  extreiue  running  and  staggering 
forward  to  an  extent  tluit  is  quite  alarming.  At  other  times 
there  is  the  appenranuc  of  hurrying  with  very  small  steps; 
these  small  steps,  with  the  feet  scarcely  raised  at  all  from  the 
ground,  are  often  met  with  in  serious  fiinns  of  brain  disease, 
usually  in  the  agc<l. 

The  element  of  sjHtsm  ia  an  important  one  in  the  gait  of  the 
patient.  When  ihu  fldducton*  of  the  thigh  are  in  a  state  of 
spasm  the  legs  cross  each  other  in  such  an  active  manner  as 
to  render  progression  almiwt  imiKiSKible.  When  the  muscles 
of  the  calf  are  iiHected  the  patient  walkK  on  his  toes,  and  he 
may  be  jerked  upward  as  he  moves  with  sumethhig  like  a  hop 
(high  action).  Sometimes  nn  upward  jerk  with  each  step, 
althoughassodaled  with  walking  on  the  toes,  is  due  to  voluntary 
rather  than  sjHismoilic  uction,  the  jMstient  trying  thus  to  keep 
from  tripping  with  his  l^ics.  In  mnn:  cases  the  spasm  ia  only 
induced  at  the  bi'ginniiig  of  ji  nmsinilar  effirt.  (See  p.  2'25.) 
In  many  cases  of  sclerosis  with  a  s]uistic  condition  of  the 
muscles  the  shaking;  of  [lie  ti-et,  as  in  incipient  ankle  clonus, 
can  be  noticed,  as  the  toes  are  bniught  down  to  or  are  just 
leaving  the  grcmiul.  The  distortions  fnun  paralysis  <if  special 
groups  of  nuisclcH  assume  the  various  forms  of  tali)>es— 
varus,  valgus,  and  enlcaueus. 

Staggering  in  ii  most  extreme  form  is  oiU'n  found  in  disease 
of  the  cerebellum,  «>  that  the  patient  in  a  bad  cjise  cannot 
make  a  few  stc|B  forward  witlmut  .staggering  to  tlie  one  side. 
Similar  deviation  to  llio  one  side  is  one  of  the  symptoms  in 
M^ni^re's  disea.se.  The  iiiflucnce  of  ocular  |>aralysis  and 
vertigo  in  causing  staggering  must  also  be  remembered.  (See 
pp.  Ibft,  19l>.  •2-">7!)  i'utienis  alfeetetl  with  staggering  are  apt 
to  be  sus|)ecte<l  of  intenipeninee. 

In  locomotor  ataxy  and  in  general  paralysis  of  the  insane 
there  is  frcquetillv  very  marked  unsteadiness  in  walking  and 
standing,  but  special  tests  require  to  be  applied  in  some  cases 
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to  briug  thia  out.  We  a^k  Che  patient  to  walk  along  a  giveu 
line ;  the  seam  of  a  carmt  or  n  phtnk  of  the  floor  aiiswere  for 
this  nurpoee.  Or  wc  usk  him  to  put  his  tect  together  and  to 
stana  slill;  or  we  aek  him  to  stimd  an  one  foot  and  then  on 
the  other.  In  ordiniiry  pnniplegia  when  the  patient  gets  fairly 
into  ihe  erect  position  lie  can  often  stand  very  firmly;  any 
deficiency  in  thie  respect  usually  arises  from  the  knees  giving 
way  front  muscular  weakueffl,  and  with  care  in  adjusting  him- 
self such  a  i>eraon  ran  even  stand  on  a  single  foot.  In  loco- 
motor ataxy  this  power  is  remarknbly  diminished.  A  patient 
who  ean  walk  fairly  is  unable  to  istund  steadily,  he  uumot  get 
a  "grip  of  the  ground,"  he  says,  luid  retiuircs  to  spread  out  nis 
feet  and  to  keen  a  striut  watch  with  his  eyes  on  the  ground. 
This  relationship  of  the  sight  to  the  jiower  of  baliuieiug  must 
be  specially  considered  in  coses  of  suspected  ataxy.  It  comes 
out  to  its  greatest  extent  when  the  patient  put^  his  feet  cloee 
together  and  tries  to  balance  himself  with  his  eyes  shut;  a 
good  method  of  testing,  especially  with  the  view  of  tracing 
any  impn>vcmeDt  or  deterioratiou,  is  to  count  the  number  of 
seconds  during  which  such  a  patient  can  thus  remain :  care 
must  be  taken  to  bave  assistance  at  hand,  not  only  to  prevent 
actual  accidents,  but  also  to  give  the  patient  a  feeling  of  security 
in  submitting  to  the  lest.  A  further  indication  of  the  im- 
portance of  the  eyesight  in  balancing  comes  out  in  the  event 
of  the  patient  having  to  walk  in  the  dark,  or  as  happens  in 
certain  cases,  in  the  event  of  blindness  coming  on ;  we  may 
also  applvtlie  lest  by  seeing  how  he  can  walk  while  looking  uj> 
Uiward  the  ceiling  instead  of  at  his  feet:  interesting  oxpen- 
meuttt  may  also  be  made  by  blindfolding  ihu  patient  and  seeing 
what  he  can  do  in  rising  from  the  ground,  walking,  etc 
Another  lest,  cuMdiiniiig  some  of  these,  c<insists  in  trying  if 
the  patient  can  walk  backward.  The  least  hold  of  anything 
often  assists  wonderfully  in  sl^.'adying  the  patient  in  this  con- 
dition, the  hand,  like  tne  eye,  coming  to  the  assistance  of  the 
lower  limbs.  A  striking  peculiarity  in  the  walking  of  such 
patients  consists  in  the  way  in  which  thev  very  often  raise 
their  teet  much  higher  than  is  requisite,  ana  stamp  them  down 
with  unne^^eseary  Joroe.  Allthese  peculiarities  seem  to  depend 
in  part  on  the  diminished  sensibility  of  the  skin  of  the  feet, 
bnt  chiefly  on  a  want  of  the  dclit«tc  adjustments  of  the  force 
in  the  various  muscira  niiuirtHl  for  a  particular  eflort,  A 
fiirther  lest  is  supplied  by  the  act  of  turning  right  round 
while  walking  back  and  fnrward.  Deficiency  in  ttiis  resitect 
Appears  in  many  cases  of  genend  paralysis  also. 
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Various  defects  in  walking  appear  in  connection  with  other 
afiections  as  well  as  paralysis  proiKjr.  The  most  important  of 
these  is  disease  of  the  joints  and  especially  of  the  hip-joint,  so 
that  we  have  ofken  to  scrutinize  the  symptoms,  measure  the 
limb,  and  test  for  localized  pain  by  |:ressure  and  percussion, 
before  coming  to  a  decision.  In  children,  particularly  from 
there  being  often  but  little  pain,  the  distinction  between  hip- 
joint  disease  and  infantile  paralysis  is  sometimes  very  difficult 
to  establish,  and  a  similar  difficulty  arises  when  it  hapj^ens  that 
the  pains  in  the  early  stage  of  infantile  paralysis  resemble 
those  of  hip-joint  disease;  the  measurement  of  the  limb,  the 
examination  of  the  joint,  tlu;  teni|)crature  of  the  paralyzed  leg, 
the  electrical  reaction  and  the  nutrition  of  the  muscles,  with 
the  history  of  the  case  must  guide  the  diagnosis.  Abscesses 
of  various  kinds,  involving  the  psoas  and  iliacus,  and  some 
rheumatic  affections  of  the  museU«,  may  give  rise  to  difficulties 
in  walking  bearing  some  resemblance  to  ])araly8is.  In  addi- 
tion to  these,  confusion  may  arise  from  affections  of  the  joints 
of  the  chronic  rheumatic  type,  with  enlargement  of  the  ends 
of  the  bones  or  even  at  times  partial  dislocaticm  and  more  or 
less  grating  on  movement.  Such  affections  may  simulate 
paralysis  from  impairing  the  movements,  but  somewhat  similar 
disorders  in  the  joints  arise  in  some  ciLses  of  locomotor  ataxy 
and  other  forms  of  disease  in  the  cord.     (( -hareot.) 

Rmng  from  the  silt  in  (J  or  rrcumbtnt  podure  affi)rds  often  a 
valuable  means  of  testing  the  strength  or  of  observing  the 
weakness  of  certain  groups  of  muscles.  The  remarkable  way 
in  which  a  child  with  pseudo-hypertropliic  muscular  paralysis 
turns  round  to  his  knees  and  then  hel|)s  himself  up  with  his 
hands  on  his  thighs,  so  long  as  his  power  is  equal  even  to  this, 
is  almost  pathognomonic.  In  nniscular  atrophy  also  the 
special  weakness  can  often  be  thus  seen.  A  difficulty  in 
rising  from  a  seat  constitutes  a  leading  feature  of  the  para- 
lytic disease  described  hy  Thomsen  :  in  this  affectitm  any  call 
on  the  voluntary  muscles  for  action,  afler  a  period  of  rest,  is 
attended  with  the  develojmient  of  spasm  and  rigidity  in  various 
parts  of  the  body  lasting  for  some  little  time  ;  the  difficulty  in 
rising  is  only  a  ])art  of  the  disorder,  although  from  the  previous 
rest  in  the  sitting  posture  this  is  one  of  the  notable  features  of 
the  disorder;  it  is  said  to  date  from  childhood  and  to  be  dis- 
tinctly hereditary. 

DifficiiUies  an  to  apeech  recpiire  very  special  study  in  cases  of 
paralysis.  A  patient  may  be  unable  to  si)eak  or  to  answer  a 
question  because  of  unconsciousness  or  impaired  intelligence 
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(idiocy  or  dementia  of  any  kind) ;  coDgenital  or  other  defocM 
in  the  hearing  aiid  in  the  vocal  organs  need  only  be  mentioned. 
When  the  iaability  arises  from  eueii  causes,  the  general  aspect 
of  the  patient  and  the  previous  history  u  en  ally  guide  iis  aright. 
Id  other  cases,  the  loss  of  articulate  speech  is  aasociated  witi) 
ooob  obvious  paralysis  of  the  tongue,  lips,  and  palat«,  that  we 
CMi  very  safely  refer  the  lots  of  s|>eech,  or  the  defective  utter- 
ance to  this  cause.  In  gucti  cases  we  must  test  ibe  motor 
power  of  iheee  parts  iu  various  waya.  (See  seventh,  eighth, 
and  ninth  nervee,  pp.  2113-206. )  A  further  assistance  is  given 
in  tills  mailer  liy  ascertaining  which  are  the  most  imperfect 
sounds ;  the  pronunciation  of  the  labials  in  particular  is  otlen 
affected  from  paralysis  of  the  lips,  and  a  nasal  tone  may  be 
eoinmuntcaUHi  to  the  voice  from  paralysis  of  the  palate. 

Certain  defects  remain  which  cannot  t>e  explained  at  all  in 
this  way,  and  there  are  others  which  are  only  partially  in- 
tclligihle  on  such  a  view.  When  for  example  a  patient  cannot 
speak,  or  can  use  only  one  or  two  simple  words  to  express  him- 
self, and  is  yet  able  to  repeat  li»la  of  words,  or  even  sentences 
dictated  to  him,  it  becomes  clear  that  the  defect  is  not  due  to 
any  wont  in  the  muscular  and  nervous  niechaniara  of  the 
organs.  This  is  equally  clear  in  those  cas^  where  the  patient's 
dtmculiy  occurs  only  or  chieflv  with  the  names  of  objoda  and 
persons.  To  the  affections  of  speech  indicated  in  tnis  para- 
graph the  term  "aphasia''  is  applied, 

Apliagia  must  be  studieii  and  described  ad  to  its  various 
forms.  The  patient  can  somelimet*  express  himself  i|uite  cor- 
rectly in  writing,  although  unable  t<i  s(«ak ;  to  this  rare  condi- 
tiuD  the  term  "apliemia"  is  applied  by  some.  He  appears 
aometinietj  lo  undenland  wunls  addressed  to  Lim  ]>erfeelly, 
although  unable  In  e|>eak,  or  nt  least  t^i  go  beyond  a  word  or 
two.  Id  other  cases  wonis  addressed  to  hiin  may  seem  to  cou- 
vev  no  meaning  at  all.  This  ctmdition  must  be  lenteil  by 
asking  the  patient  t')  do  certain  things,  carefiilly  avoiding  any 
BUggeetive  gestures  in  making  the  request,  or  in  particular 
asking  him  to  do  something  absuni,  or  at  least  verv  unusual. 
He  may  be  able  to  siiy  certain  words  or  parte  of  sentencca 
while  stumbling  almost  exclusively  at  uumes;  he  may  know 
when  the  right  name  for  the  object  or  person  is  supplin)  to 
him,  or  he  may  supply  wmng  names,  although  eonscimis  that 
they  are  wrong,  ami  ijuile  clear  as  to  what  he  really  means. 
•  A  patient  who  can  scarcely  say  "yea"  or  "no"  correctly  may 
be  able  lo  repeat  words  and  short  sentences  after  they  aw 
dictated  tu  him  although  unable  to  originate  them :  or  even 
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to  recite  familiar  pas3iiges,  audi  as  the  Lord's  Prayer,  pieces 
of  poetry,  etc.,  especially  when  these  are  started  for  him. 
Aphasic  patients  have  usually  one  or  two  words,  especially 
"  yes"  or  "  no ; "  when  they  have  only  one  of  these  its  affirm- 
ative or  negative  meaning  may  be  clearly  expressed  by  the 
patient  through  variations  in  the  tone  or  gesture.  They  have 
often  certain  phrases  and  expressions  which  are  brought  out  in 
a  parrot-like  manner,  although  at  times  they  are  deceptive 
from  fitting  admirably  as  answers  i^e.  g,  "I  cannot  tell"). 
Exclamations  of  anger,  surprise,  etc.,  and  oaths  are  sometimes 
given  utterance  to  at  odd  times  by  those  quite  unable  to  speak 
unless  thus  surprised  into  such  emotional  expressions.  Aphasic 
patients  can  oiten  sing  or  hum  tunes,  although  unable  to  use 
words  or  only  to  use  a  few  ;  while  singing,  a  freer  use  of*  words 
is  often  noticeable.  Writing  is  an  important  test  to  be  applied 
to  aphasic  patients.  A  few  can  express  themselves  in  writing 
quite  well  although  they  cannot  speak.  When  from  paralysis 
of  the  right  arm  the  patient  cannot  write,  movable  letters  may 
be  tried.  Various  degrees  of  ability  are  seen  in  aphasia  in 
this  respect,  but  anything  like  perfect  use  of  writing  is  very 
rare.  A  strange  medley  of  words,  or  stray  words  and  confused 
combinations  of  strokes  and  syllables,  are  often  shown  by 
aphasics  with  obvious  self-satisfaction  :  or  in  slight  cases,  only 
an  occasional  wrong  word  is  found,  and  these  errors  may  be 
intelligible  in  view  of  the  similarity  in  sound,  or  some  other 
explanation  may  be  found  from  tlie  context:  or  as  in  the 
speech  of  aphasics  portions  of  words  may  be  transposed  and 
part  of  one  word  put  on  to  another.  Some,  however,  can 
write  words  to  dictation  who  cannot  originate  a  written  sen- 
tence. Many  can  write  words  and  long  sentences  from  a  copy 
supplied  to  them.  Some  can  co})y  from  printed  characters  into 
ordmary  writing;  others  can  only  copy  as  if  by  pure  imita- 
tion. Some  can  identify  their  own  names  or  the  names  of 
friends  in  a  long  list,  whether  in  written  or  printed  characters, 
although  they  (io  not  know  the  individual  letters;  the  general 
appearance  of  the  i'amiliiir  word  ]>robably  guides  them.  Many 
aphasics  appear  to  read  hooks  with  interest — although  prob- 
ably gaining  no  idea  from  the  process;  we  must  test  them  as 
to  their  knowledge  of  what  they  sc»em  to  be  reading.  A 
patient  with  complete  loss  of  s|)eech  not  having  even  the 
power  of  saying  *'  yes  "  or  *'  no  "  was  found  to  be  able  to  un- 
derstand a  paragra|)ii  in  a  newspaper  and  could  write  down 
one  or  two  simple  words  correctly  when  questioned  on  its  con- 
tents.    Persistent   a])hasia   may   exist   along  with  but  little 
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diminution  ol'  high  menial  ^Kivt'cr,  but  the  intelligcnoc  is 
lUuully  seriously  inipaired,  even  mure  thtin  mighl  nppttar  on 
a  preliminary  investigation. 

These  details  indicate  tlie  points  to  be  noted  in  conneetion 
with  the  study  of  the  varying  gindations  of  the  aifection  in 
aphasic  patients ;  siieJi  a  note  of  the  actual  state  is  better  than 
aitplyiog  mere  names  tu  i^liaracteriKC  lite  kind  of  aphakia,  an 
these  usually  imply  artificial  distinctions  and  theoretical  con- 
siderations not  fully  Justified  by  the  facts.  A  most  im|)urtaut 
distinction,  however,  is  between  sensory  and  motor  aphasia. 
In  the  former  (he  patient  may  be  found  to  be  quite  unuble  to 
underatand  words  or  names  of  objects  re{>eated  again  and  again 
in  his  hearing  (word-deafnees);  or  what  is  more  common,  be 
may  be  quite  unable  to  recognize  words  or  names  of  objects 
written  or  printed  befi>re  him  (word-blindness).  Occasionally, 
a  patient  unable  to  repeat  a  word  or  name  when  pronounced, 
can  at  once  do  so  when  he  sees  it  in  written  or  printed  char- 
actors  ;  it  is  very  common  to  find  an  apbasic  able  to  regteat  a 
word  when  pronounced  to  him  although  unable  to  do  so  when 
shown  the  same  word  or  the  object  referred  to.  In  sensory 
aphasia  there  is  often  no  hemiplegia. 

In  motor  aphasia  the  un<lcrstanding  of  spoken  language 
may  be  perfect,  and  even  at  limes  the  power  of  reading  may 
be  preserved  almost  iutact,  and  yet  the  loss  of  language  for  ex- 
pressing the  simplest  ideas  may  be  extreme  or  indeed  complete. 

The  clinical  iact  most  frequently  aasociHted  with  aphasia  is 
right  hemiplegia,  in  rare  cases  there  is  left  hemiplegia ;  in  the 
latter  event  we  should  inquire  if  the  patient  is  left-handed. 
Unilateral  convulsions  and  other  evidences  of  cerebral  disturb- 
ance are  notuncummon.  The  cerebral  lesion  wliich  most  otkn 
leads  luaphusiu  is  embolism  of  the  left  middle  cerebral  artery 
and  the  softening  and  destruction  of  portions  of  the  brain 
structure  sup|>lie<l  by  this  vessel;  'if  course,  thrombosis  may 
lead  to  (lie  same  result.  The  sudden niss  and  extent  of  the 
(wrubral  lesion  seem  to  play  an  important  pirt  in  determining 
the  occurrence  of  this  symptom  ;  the  lesion  is  usually  found 
to  implicate  the  posterior  jiart  of  the  third  frontal  couvalution 
on  the  left  side  or  at  least  the  parts  in  its  immediate  vicinity, 
such  iks  the  lower  [lart  of  the  asuemliiig  frontal  cimvolutitm  ; 
when,  however,  the  aphasia  is  of  the  sensory  variety — word- 
blindness  and  word-deafness  —  the  angular  gyrus  am)  tho 
firat  left  teniporo-sphenuidal  convolution  are  supposed  to  bo 
involved,  when  aphasia  exists  without  distinct  hemiplegia, 
it  may  still  be  clear  from  other  aymptonks  that  it  is  coa- 
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nected  with  cerebral  disease.  Aphasia  occurs  sometimes  in 
chorea  in  a  marked  manner,  and  much  oftener  in  a  slight  form ; 
such  attacks  of  chorea  usually  present  some  degree  of  paralysis, 
and  of  slight  or  transient  dementia.  Aphasia  without  any 
history  of  paralysis  of  any  kind  is  most  commonly  observed 
after  severe  illnesses — after  enteric  fever,  for  example,  in  chil- 
dren; it  is  usually  only  temporary  in  such  cases. 

The  power  of  writing  is  otlen  affected  in  [)aralysia ;  the 
importance  of  testing  this  has  already  been  referreil  to  in  con- 
nection with  aphasia;  the  difficulty  of  finding  words,  and  the 
confusion  of  speech  are  often  admirably  retiected  in  the  writing 
when  the  affection  is  slight.  This  concerns  the  power  to  form 
words  and  sentences,  but  even  the  mechanical  part  of  the  hand- 
writing may  afford  useful  indications.  In  paralysis  agitans,  in 
general  paralysis,  in  chorea,  in  cerebrospinal  sclerosis,  and  in 
the  forms  of  locomotor  ataxy  affecting  the  arms,  the  unsteadi- 
ness is  shown  in  the  writing ;  even  when  one  cannot  observe 
this  distinctly,  there  is  sometimes  cleiir  proof  of  a  departure 
from  the  usual  character  of  the  writing.  This  affection  of  the 
writing  varies  considerably  at  diff*erent  times,  and  is  apt  to  be 
made  worse  bv  having  the  attention  of  onlookers  directed  to 
the  writer.  When  there  is  anaesthesia  of  the  fingers,  or 
paralysis  of  the  muscles  of  the  hand  and  thumb,  the  writing 
IS  also  apt  to  be  affected,  as  the  patient  cannot  guide  the  pen 
properly. 

DiflTerent  from  all  these  is  the  peculiar  spasm  which  seizes 
the  fingers  in  "writer's  cramp;"  when  the  patient  begins  to 
use  the  pen,  the  movements  soon  get  to  be  beyond  c(mtrol, 
and  the  pen  cannot  even  be  held.  In  less  severe  forms  the 
spasm  only  appears  atler  a  certain  amount  of  writing  has  been 
done,  and  the  difference  in  the  character  of  the  writing  at  the 
end  from  the  bej^innini^  can  be  readilv  noticed.  When  there 
IS  any  form  of  affection  of  the  writing  it  is  well  to  j)reserve 
specimens,  containing  the  date,  for  comparison  subsecjuently. 

In  cases  of  insanity  it  is  often  well  to  test  the  patient  by 
getting  him  to  express  his  ideas  in  writing,  for  another  reasim, 
as  he  becomes  more  apt  to  wander  into  extravagant  ideas  when 
the  restraining  inffuence  of  an  incredulous  listener  is  removed. 

Paralysis  of  the  Bladder  and  Hectum  is  an  important 
fact  in  cases  of  paralysis,  and  always  constitutes  a  grave  com- 
plication. This  paralysis  may  show  itself  either  by  want  of 
power  in  retaining  the  excretions  till  a  suit4ible  op|)ortunity 
occurs  (incontinence,  paralysis  of  sphincters),  or  by  a  want  of 
power   in   ex|)elling   the  contents  (con8ti[)ation,  retention  of 
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iiriiK.-)'  It  does  not  occur  In  hysterical  parapltgiii  in  a 
[tersisteDt  form,  althoiigli  occasioiial  retention  of  urine  is  ofleu 
prraent  in  hysterical  subjects.  Tliis  form  of  ]>arajysia  is, 
likewise,  nlmosl  untnowu  in  Infuutile  parulysie.  But  before 
considering  paralysie,  projierly  so  called,  retereuce  may  be 
made  to  comlitionu  which  dtuulute  paralyain  of  these  part«. 
Tlie  presence  of  coma  or  unconsciouwicss,  from  aiiy  cause, 
ufleti  leads  to  uiitimely  intestinal  and  urinary  evacuations, 
i]iiite  apart  from  any  other  defect.  .Sintilar  causes  may  lead 
to  retentioD  of  the  urine;  thia  is  common  in  the  unconscious- 
nras  found  in  serious  febrile  derangements,  but  also  occurs  in 
cases  of  paralysis  of  the  nervous  centres.  Retention  of  niine 
is  common  in  connection  with  injury  of  the  parts,  and  after 
uperstions  in  the  neighborhood  of  iheee  organs;  severe  or 
i I latni mental  labor,  operations  for  piles,  etc.,  may  be  named 
aa  common  causes.  Buch  retention  may  indeed  be  due  to  an 
inhibitory  form  of  paralysis :  very  probably  owing  to  the  pain 
in  the  neighborhood  of  the  btaddcr  we  may  have  retention 
in  cases  of  peritonitis.  Retention  of  the  urine  in  connection 
with  stricture  or  enlarged  prostate,  although  no  doubt  partly 
due  to  tiervoua  spasru,  really  depends  upon  distinct  mechnuical 
impediments. 

The  friKjueucy  of  fistulous  rammunicntions  bctnceu  the 
bladder  and  vagina  in  giving  rise  to  dribbling  away  of  the 
urine  must  always  be  remembered:  occasionally  the  aporturo 
is  minute  and  sometimes  it  is  situated  within  the  uterus, 
instead  of  the  vagina,  requiring  special  investigation  or  the 
injection  of  fluids  for  its  reci^nition.  Dribbling  away  of  the 
urine  may  be  due  to  disease  of  the  bladder,  such  as  cystitis, 
arising  from  ealculus  or  other  caum^ ;  It  may  also  result  from 
the  or^au  having  t>een  liubilually,  or  on  some  sneuinl  occasion, 
over-dislended  so  as  to  injure  the  muscular  and  nervous  struc- 
tures. Involuntar}'  evacuatiuii  of  feces,  atiart  from  injury  of 
the  parts,  may  also  result  from  great  fluidity  and  frequency 
of  the  moliuns,  from  profound  debility  of  the  patient,  or  from 
great  mental  ujiathy ;  it  is  owing  to  this  that  such  involuntary 
cvncuatious  arc  always  to  be  regarded  as  grave  symptoms, 
capvcially  iu  acute  disease;  they  may  also  arise  from  aiifestbesta 
of  the  anal  aperture,  so  that  due  warning  is  not  transmitted. 
Such  motions  occur  also  in  idiotic  persons.  A  form  of  local 
pandyais  of  the  rectum,  loading  to  retention  of  feces,  is  found 
m  cases  of  constipation  where  the  bowel  has  been  habitually 
or  enormously  aistended.  The  condition  of  irritability  or 
^Msm  of  the  organs  may  lead  to  disofaarge  of  the  contents 
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beyond  the  patient's  control.  Dysentery,  and  other  diseaises 
characterized  by  tenesmus,  cystitis,  calculous  disease  of  the 
bladder  and  kidney,  etc.,  may  act  in  this  way,  apart  from  any 
paralysis.  (See  **  Disorders  of  defecation  and  urination, ' 
Chapters  XL  and  XIII.) 

Spasmodic  discharge  of  the  urine,  however,  also  occurs  in 
spinal  paralysis, — the  bladder  contracting  on  its  contents  with 
great  force,  and  without  much  warning,  and  the  patient  being 
quite  unable  to  restrain  or  delay  the  process.  A  somewhat 
similar  suddenness  and  violence  of  contraction  may  also  occur 
in  the  bowel,  by  which  the  i)atient  is  apt  to  be  "taken  short," 
as  he  says.  Irregular  action  in  this  way  sometimes  occurs  in 
locomotor  ataxy  as  part,  apparently,  of  the  general  incoordi- 
nation ;  it  may  alternate  with  a  sluggish  action  of  the  bladder. 

Wetting  the  bed  in  the  early  hours  of  night  is  often  com- 
plained of  in  the  case  of  children  (enuresis,  nycturia).  This 
seems  also  to  be  usually  due  to  some  form  of  spasmodic  action, 
as  it  tends  to  occur  soon  after  going  to  sleep,  and  long  before 
the  bladder  can  be  much  distended ;  indeed,  it  often  occurs 
only  during  the  early  hours  of  j^leej),  and  not  at  all  later  on, 
although  there  is  then  much  more  distention  ;  during  the  day 
there  is  no  trouble  with  the  bladder  in  such  cases.  This  ail- 
ment usually  persists  in  the  children  affected  for  a  considerable 
time,  and  seems  due  to  some  nervous  defect ;  occasionally  it  is 
associated  with  and  apparently  due  to  phimosis.  Wetting 
the  bed  occurs  also  in  chorea.  It  sometimes  affords  an  early 
indication  of  the  occurrence  of  epileptic  fits  happening  during 
the  night,  which  might  otherwise  be  overlooked.  After  enteric 
fever,  and  perhaps  some  other  acute  illnesses,  this  defect  is 
occasionally  noticed  as  a  passing  fact,  in  cases  where  there  had 
been  no  trouble  with  the  bladder  during  the  height  of  the 
fever.  It  occurs  esi>eoially  in  little  girls,  and  seems  part  of 
the  general  weakness,  both  mental  and  physical,  otWn  found 
after  this  fever. 

Paralysis  of  the  bladder  may  show  itself  by  retention,  or  by 
incontinence,  or  by  s|)asniodic  discharge  of  urine,  in  the  same 
case:  beginning  as  retention,  incontinence  may  follow;  or  be- 
ginning with  an  irn^gular  spasmodic  action  of  the  bladder,  re- 
tention or  incontinence  may  supervene. 

Retention  of  urine  is  often  associated  with  a  kind  of  incon- 
tinence, only  the  overflow  dribbling  away,  the  retenti(m  may 
thus  be  overlooked  altogether.  j\Iore  rarely  a  j)ermanently 
distended  bladder  discharges  portions  of  its  contents  in  such 
natural  (piantities  and  at  such  intervals  as  to  unike  the  idea 
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of  retcutioti  seem  very  improbablG.  In  iild  cases  of  stricture 
reteation  of  itrine  to  a  tliffhl  extent,  after  the  act  of  micturi- 
tion, is  quite  a  common  occurrence. 

Paralysis  of  the  bladder  is  found  in  many  cases  of  hemi- 
plegia during  itx  early  stage,  but  it  usually  passes  away  as  the 
patient  partially  recovers.  Sometimes,  however,  it  is  perma- 
nent, and  this  is  moro  Jiltely  to  happen  if  the  bladder  haa  been 
neglected  and  allowed  to  be  over-diatended  during  the  period 
of  uticoneciouBiiess.  Paralysis  of  the  bladder  a  very  common 
as  pari  of  the  paralysis  due  to  spinal  lesions  in  the  lower  dor- 
sat  or  lumbar  regions,  and  in  such  cases  it  is  more  apt  to  be 
permanent.  In  whatever  way  Ihe  urinary  affection  begins,  it 
tenils  to  the  form  characterized  by  incontinence ;  disease  of 
the  bladder  itself  (cvstitis)   is  also  otlen  present,  produced 

Sartly,  perhaps,  by  distention  or  by  the  nsc  of  instruments, 
ivored  by  the  alKalinc  urine  of1«n  secreted  in  spinal  paral- 
ysis, and  by  the  ammoniacal  decompoeition  which  is  so  apt  to 
work  its  way  upward  in  such  cases  even  when  no  instruments 
have  been  passtid  into  the  bladder. 

A  reflex  |»iraplegia,  originating  from  disease  of  the  genito- 
iirinary  oreans,  is  wleged  to  occur  sometimes,  and  in  any  case, 
of  the  combination  of  the  two  seta  of  symptoms,  we  should  try 
to  ascertain  the  exact  sequence  of  events ;  serious  disease  of 
the  bladder  occurring  distinctly  before  the  paralysis  of  the 
limbs  points  in  this  direction,  but  an  incipient  paralysis  may 
manifest  itself  by  urinary  disturbance  as  an  early  ieature; 
sometimes,  indeed,  an  affection  of  the  bladder  remains  the  only 
evidence  of  paralysis  for  a  long  time, 

Paralysis  of  the  bowels  usually  manifests  iteelf  chiefly  as  a 
more  or  less  obstinate  constipation ;  this  can  be  overcome,  as  a 
rule,  by  medicines,  but  occasionally  it  is  so  extreme  as  to  sug- 
gest some  serious  obstruction,  especially  when  from  any  canso 
vomiting  supervenes.  Tiie  paralysis  may  also  affect  the 
sphinct^ni,  leading  to  Incontinence  of  feces,  as  already  men- 
Imncd. 

The  Clinical  SiGuiFicArfCE  of  Paralysis  in  the  various 
forms  in  which  it  appears  has  been  alluded  to  occasionally  in 
connection  with  special  symptoms;  the  subject  is  so  complex 
that  reference  must  be  made  to  the  textbooks  under  such 
hemlings  as  hemiplegia,  paraplegia,  iliseases  of  the  brain, 
spinal  cord,  etc 

Bfnipltffia  almott  invRriably  iinplie*  a  corobral  leaion  ;  a  f«w  cum 
of  apSntl  huniiplegm,  however,  liave  been  recorded.  Wlivn  Iha  faca 
Is  hivolvcil  in  tha  boiniplcgin,  lli«  dingnoiis  of  v 
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may  be  made  with  confidence,  and  the  lesion  is  always  on  the  side  of 
the  brain  opposite  to  that  on  which  the  limbs  are  paralyzed.  The 
causes  of  the  lesion  must  be  searched  for ;  we  examine  the  state  of  the 
arteries  for  indications  of  rigidity,  of  the  cornea  for  appearances  of  the 
arous  senilis,  and  of  the  heart  for  evidence  of  hypertrophy.  When 
these  exist  in  a  hcmiplegic  patient  not  very  much  advanced  in  years, 
they  strongly  suggest  a  hemorrhagic  lesion,  and  if  the  paralysis  has 
been  complicated  by  the  occurrence  of  a  fit  of  unconsciousness,  with 
Itvidity  and  stertor,  this  may  almost  be  regarded  as  certain.  These 
remarks  apply  whether  there  is  any  evidence  of  chronic  disease  of  the 
kidney  or  not ;  but  the  existence  of  such  disease  renders  a  hemorrhagic 
lesion  in  such  a  case  even  more  probable.  When  there  is  valvular 
disease  of  the  heart  (with  or  without  evidence  of  hypertrophy),  we 
must  keep  in  view  the  possibility  of  embolism  ;  stich  attacks  are  usu- 
ally sudden,  and  may  or  may  not  be  attended  with  unconsciousness  ; 
embolism  is,  on  the  whole,  commoner  in  the  middle  cerebral  artery  of 
the  left  side  than  in  any  other  part  of  the  brain,  and  this  is  a  frequent 
cause  of  aphasia.  Occasionally  an  embolism  determines  a  profuse 
hemorrhage  indirectly,  through  its  first  leading  to  the  formation  of  a 
small  aneurism  at  the  bifurcation  of  the  artery  plugged  by  the  clot. 

The  cerebral  lesion  in  hemiplegia  may  be  of  the  nature  of  softening; 
this  may  be  a  consequence  of  embolism,  but  may  also  arise  from  other 
forms  of  disease  in  the  vessels  (atheroma,  thrombosis).  Syphilitic 
lesions  sometimes  give  warning  of  their  presence,  before  the  develop- 
ment of  hemiplegia,  not  only  by  headache,  but  also  by  affections  of 
single  cranial  nerves  (third,  fourth,  fifth,  sixth,  and  seventh  in  par- 
ticular); these  are  sometimes  recovered  from,  other  nerves  again  be- 
coming involved  ;  syphilitic  lesions  often  determine  convulsions,  oc- 
curring sometimes  in  connection  with  the  beginning  of  the  paralysis, 
sometimes  before,  and  sometimes  after  it.  Occasionally  hemiplegia 
and  paraplegia  exist  in  the  same  subject  from  syphilitic  lesions  affect- 
ing both  the  brain  and  spinal  cord;  the  indications  of  a  multiple 
nervous  lesion — one  not  easily  explained  })y  the  simple  growth  of  a 
tumor  or  the  mere  extension  of  the  diseased  condition — should  always, 
in  a  young  adult,  suggest  the  question  of  syphilis.  The  existence  of 
syphilitic  nodes,  iritis,  retinitis,  etc.,  must  be  inquired  for,  and  the 
history  of  primary  sores  can  sometimes  be  obtained  in  clearly  syphi- 
litic cases,  although  there  may  have  been  no  appearance  of  secondary 
symptoms;  in  nervous  cases  the  date  of  such  infection  is  often  very 
remote. 

Cerebral  tumor  often  causes  paralysis  of  special  cranial  nerves  before 
hemiplegia  appears,  or  quite  ajiart  from  it;  in  these  cases  the  ophthal- 
moscopic appearances  are  specially  important,  as  optic  neuritis  is  very 
common  in  tumor;  the  comparative  frequency  of  chronic  tubercle  of 
the  brain  and  its  memhranes  must  be  remembered  in  the  case  of  chil- 
dren. Cerebral  a})8eess  may  produce  variable  states  of  coma,  and  a 
shifting  paralysis  of  various  cranial  nerves;  it  is  sometimes  indicated 
by  the  occurrence  of  shiverings  and  8j>eeial  sources  of  purulent  infec- 
tion can  often  be  traced  (from  suppuration  of  the  tympanum,  from 
disease  of  the  bones,  from  scarlatinal  sore  throat,  etc.).  Tumor  and 
cerebral  abscess  are  both  apt  to  give  rise  to  convulsions  as  well  as  to 
hemiplegia.     Hemiplegia  occasionally  complicates  pregnancy,  passing 
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Hwsy,  it  mny  be,  anon  after  delivery:  th«  arine  is  >1moBt  always albu- 

miniiii*  in  auch  ctues,  buL  tb«ir  pathology  Kill  reraaini  obscure. 

In  the  puerperal  date  hemiplegia  and  aphuia  sumetimei  result  from 
emboliim  and  IhrombosU.  Trantieot  lietnipleeia  may  fullow  a  uni- 
lateral convuUiuiii  and  a  more  pcmianeo  t  hemiplegia  iiD< 
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rthe  body.    L'Hsea  of  double  hemiplegia  , 

the  muscles  can  Bunictlrnea  be  traced  bucittooarly  life  or  even  to  birth. 

ParapUgia  may  ulwHys  be  regarded  ai  due  tu  disease  of  the  spioal 
curd  ur  it>  raembranea :  even  in  the  caae  at  "  reflex  paralysis,"  ai  it  ia 
called,  from  irritation  of  the  geni to- urinary  organs,  there  la  probably 
always  lorneleiicin  of  ttiecord.  In  hysterical  paralysis,  however,  which 
olten  auumea  the  paraplesic  form,  we  cannot  apeaic  so  deSoitelv,  and 
in  some  varieliea  of  it,  where  it  paisea  away  rapidly  and  completely, 
we  may  be  almost  sure  that  no  aerioua  lesion  exists.  When  the  para- 
plejipc  patient  complnina  of  great  pain  in  Ibe  limbs,  as  well  as  in  the 
moIe,  we  siiBpeol  the  membranes  to  be  affected  (tpinal  meniiiK>tiS| 
whether  primary  or  secondary)  ;  when  reflex  action  is  abolished  and 
faradic  contraciility  i>  rapidly  lost,  we  infer  dettrui'lion  of  some  part 
of  the  cord  itself,  or  of  the  cells  in  theanterior  comua,  orof  the  motor 
roots  ;  when  reflex  actions  are  greatly  einggeraled,  we  infer  the  exist- 
ence of  a  limited  lesion  in  some  parts  of  the  cord.  (See  p.  ::IT.)  As 
to  etiology,  we  inuet  inquire  for  any  hiatory  of  strain  as  well  as  more 
obvious  injuries  to  the  column ;  such  accidents  often  fet  up,  in  couna 
of  time,  menioKLlis,  or  disease  of  the  cord  itself.  Caries  of  the  verte- 
bra ia  a  oommon  cuuae  of  paraplegia.  This  may  not  always  manifest 
iUelf  by  distortion  of  the  tpino,  even  in  cases  which  have  gone  on  to 
the  formation  of  pfoss  abscuss.  The  loQuence  of  sexual  eiceMes,  in 
married  life  as  well  as  otberwisf,  accounU  for  various  formi  of  para- 
plegia proper,  as  well  as  locomotiir  ataxy.  Sexual  desire  and  power 
are  usually  diminished  iu  cases  of  ditease  of  the  cord ;  occasionally, 
in  early  sta^s  and  certain  forms  of  locomotor  ataxy,  an  increased 
sexual  capacity  exists.  .Syphilitic  leaions  of  the  curd  must  be  Judged 
of  on  thu  same  principles  as  those  of  the  brain.  It  is  generally  agreed 
that  syphilis  is  a  common  cause  of  locomotor  ataxy. 

ManonUgia — paralysis  of  one  limb — is  due  to  many  different  causes, 
Infantile paralyais,  load  poiioning,  wasting  palsy, and  traumitio  lesion* 
are  the  oommonsit;  sometimes  the  injuries  are  not  of  a  very  glaring 
character,  as  in  oases  of  (laralyais  of  the  arm,  due  to  lying  on  tt  whila 
asleep,  and  enpecially  during  intoilcalion  or  alter  grejtt  fatigue.  Ucoa- 
tionally  the  injury  to  the  nerve  arises  within— some  tumor  orpreasure 
or  destructive  process  HflTeclingthe  functintia  of  the  nerve  in  ilsooursa. 
Oocasiuaatly,  paralysis  of  an  arm  or  a  leg  may  mult  from  cortical 
Itaiona  In  tho  bniin,  without  any  other  obvious  signs  of  central  dlsaaie. 

hfantiU  paraljiaU  is  no  duubt  euentJally  a  spinal  paralysis,  the 
leaiun,  however,  involvoa  the  anterior  cornua  aW*  or  chiefly  (polio- 
mjDl i til  anterior)  i  this  lucallaation  accounts  fur  the  affection  lieing 
•luoat  Uivariably  purely  motor  In  character,  fnr  the  coldness  and  great 
Iropbic  oboiifsea,  and  for  the  limitation  of  the  paralysis,  in  many  of  the 
eaeaa,  tu  one  leg  only,  at  to  one  arm.  Not  unfmjueotly,  indeed,  two 
or  morn  limbs,  or  even  the  whole  fuur  limbs,  may  be  altauliHd  during 
tlie  aarly  period,  the  illnosi  being  charaoteriipd  by  pain  and  febrile 
dtsturbMce  i  but  Uie  piuiilyait  b«oomei,  as  a  rule,  mure  limited,  and 
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frequently  settles  down  to  one  limb,  or  to  one  group  of  muscles.  The 
rapid  loss  of  the  faradic  contractility  of  the  muscles,  and  their  response 
to  weak  currents  from  a  constant  battery  for  a  considerable  time,  are 
points  of  diagnostic  value.  An  essentially  similar  form  of  paralysis 
occurs  sometimes,  but  only  rarely,  in  the  adult  from  a  similar  lesion, 
and  occasionally  a  form  of  the  same  disease,  without  any  sudden  begin- 
ning, can  be  recognized  (j)oliomyelitis  anterior  chronica  adultorum). 

In  wasting  palsy  the  muscles  are  usually  affected  bilaterally,  but 
one  side  is  often  in  advance  of  the  other:  the  muscles  of  the  thumb 
and  hand,  the  musclea  of  the  feet,  and  the  deltoids,  are  amongst  those 
most  frequently  affected  in  the  early  stage,  but  nearly  every  group, 
including  the  respiratory  series,  may  ultimately  become  involved. 
The  muscles  usually  respond  to  faradic  electricity  pretty  well,  con- 
sidering their  loss  in  bulk. 

Lead  Palsy. — Paralysis  of  the  extensors  of  the  forearms,  and  more 
rarely  of  the  legs,  is  frequently  found  in  lead  poisoning,  the  other 
muscles  being  intact :  the  sensation  is  sometimes  affected,  but  not  often 
to  a  marked  extent.  Traumatic  paralysis  from  injury  to  the  musculo- 
spiral  nerve  may  simulate  this;  the  history  leaves  no  doubt  in  such 
cases,  but  in  those  forms  supposed  to  be  due  to  lying  on  the  arm  or  to 
exposure  to  cold  (so-called  rheumatic),  there  may  be,  in  patients  ex- 
posed to  lead,  a  certain  difficulty.  The  immunity  of  the  supinator 
longus  in  lead  paralysis  is  important:  it  is  tested  by  getting  the 
patient  to  put  his  forearm  in  a  position  of  half-flexion  and  half-prona- 
tion,  and  while  he  tries  to  retain  it  in  this  attitude,  the  observer  pro- 
ceeds forcibly  to  extend  it ;  if  the  supinator  longus  be  active  it  can  be 
seen  and  felt  resisting  this  extension  (Duchenne).  The  diminution  or 
abolition  of  the  faradic  contractility  of  the  muscles  in  lead  paralysis 
is  an  important  fact,  as  this  is  almost  always  preserved  in  rheumatic 
affections  of  recent  origin.  The  presence  of  a  blue  lino  at  the  free 
margin  of  the  gums,  the  history  of  colic,  and  the  occupation  or  sur- 
roundings of  the  patient  are  points  to  bo  scrutinized. 

Alcoholic  paralysis  occurs  in  those  much  addicted  to  constant  over- 
indulgence in  alcohol.  It  affects  the  lower  extremities  much  more 
frequently  than  the  upper.  It  is  often  preccdrd  by  pains  about  the 
joints,  and  sometimes  several  slight  paralytic  conditions  of  a  passing 
nature,  occur  before  the  more  serious  form  seta  in.  Even  when  the 
paralysis  is  so  distinct  tis  to  prevent  walking,  the -loss  of  power  is  not 
by  any  means  absolute  :  ataxic  forms  have  also  been  described.  With 
the  paralysis  there  is  oedema  of  the  feet,  especially  when  they  are 
allowed  to  hang  down.  The  knee  jerk  is  diminished,  and  often  com- 
pletely abolished.  Perversions  of  the  sensation,  with  *'  hyperaBSthesia  " 
and  diminution  of  the  tactile  sense,  sometimes  occur.  Mental  dis- 
orders may  be  associated  with  this  condition,  and  tho  writer  has 
observed,  in  particular,  great  loss  of  memory,  affecting  certain  subjects 
only,  with  clear  recollection  of  many  others,  in  some  cases  of  this  dis- 
ease. 

When  tho  alcoholic  paralysis  involves  the  upper  limbs,  a  certain 
resemblance  to  lead  palsy  is  observed,  as  the  loss  of  power  specially 
implicates  the  extensors,  and  the  electrical  reactions  are  somewhat 
similar  in  the  two  conditions.  Muscular  atrophy  may  occur  as  a  com- 
plication. 

Diphtheritic  paralysis  chiefly  affects  the   palate,  but   it  nnay  also 
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im|ilicate  the  arms  and  legs,  and  freque 

accommndiition  in   ths  e;e.     SometiiDC 

may,  indeed,  be  more  pr'>minent  than  Ihe  motor  pamlysli.    It  teen 

III  depend  nu  the  poiton  of  diphtheria  HfTeotinir  ibe  oervnug  gyitet 

rather  tlian  od  grou  Btriiclural  luaiuna:  it  uiiittltj'  pasaen  away  in  ll 

courts  of  a  mnnlb  or  two. 

Fnralytit  after fnert  lihewisfl  occur*.  Smallpox,  enlerio  fever,  «i 
'  rpbu'.are  all  followed  at  timM  by  pamlyaig,  aonietimwor  a  widudi 
■ibution,  Homolimos  limited  to  a  lingle  limb.  Some  of  ihpte  pi 
a WB)' completely  under  Ireatuient,  but  others  are  purmac 
Iktioft  hemiplegia,  complifAted   sometlmei  witn  aphi 


ac 


dull  lit,  to  Aime  gniss  cerebral 
Lbosii,  In  wbuuping-cuiigb  hem- 
cialed   with  paralyaU,  havo  been 

Bt  lubieot  tbe  patient*  to  the  t«als 
lUbject  (tee  pp.  222-225).  u 


obaerved ;   inch 

lotion,  probably  the  reeult  of  Ihi 
nrrhaeic  leeiont  in  Ihe  brain,  t 
recorded  Ai  nritiet. 

In  untUi^\ni»»  in  walking  we 
enumerated  in  the  section  on  ll 

niuil  direct  our  allention  to  their  power  of  tpeakfng  ditlincily,  in  the 
pretence  of  any  of  the  deliuione  charaeteri&tic  of  general  panilytia, 
and  to  any  biatory  of  insanity  in  the  family.     (See  Chapter  VlII.] 

ParalytU  of  tht  face  may  be  due  to  central  or  peripheral  L'autet, 
(See  p.  203.) 

Paratytit  i4  the /lalale  it  mD^t  often  due  to  diphtheria  and  t<i  bulbar 
panilytis.     (Sm  pp.  309,  SOB,  2R5  ) 

ParalyiU  of  the  tptech  occurs  in  many  catei  of  right-tided  homi- 
plngia,  in  bulbar  panilyait.  in  )C<-'"^ral  pumlysin  of  the  intane,  and  in 
■tfectiont  of  tho  ninth  and  tevi-nlh  nerves,     (See  Seclions  at  pp.  226- 


Nkukauiia. 

Xourslgia,  pain  in  a  nerve,  re^jnires  lo  be  considered  u  to 
tile  exact  nerves  or  branches  concerned ;  the  whole  of  a  plexus 
of  nerves,  tbe  cervical,  brauliial,  liiiiibar,  or  sauraJ.  may  be 
involved.  The  {Mint  of  chief  iniiMirluuce  in  considering  neu- 
ralgia is  lo  MM!  to  avoid  lub«lling  a  jwin  as  iiciirnlgic  when 
there  la  some  other  vary  ilclinitf'  dltteiisi-  mt-rely  involving  the 
nerve  in  a  sucoudary  iiinnni^r. 

In  nenralgin  there  in,  a»  a  rule,  little  or  no  fever;  the  jmin 
fiiUows  the  courw  of  certain  nvrvw  in  a  definite  ttmiiiier;  nl- 
thflugh  it  nmy,  at  tiinea,  radinto  not  only  to  othrr  bnunhcs  of 
iho  same  iifrve.  or  to  il«  fellow  on  the  opposite  side,  but  even 
to  bmuclK-s  of  completely  different  nerves.  It  is  tisiially,  if 
not  always,  distinctly  intermittent,  disitppenrin^  more  or  leas 
rompictt^l  v  lit  times ;  ll  is  soinclimca.  eH]>ecinlly  in  the  facial 
form,  distinctly  |*rio<iic— coming  very  regularly  nl  the  same 
hour  every  ilny.  There  are  often  special  lender  snots  corre- 
mondtDg  to  the  points  where  the  nerve  is  sn|ierlinal  or  pnsscfl 
tuiough  openings  in  the  buues  or  fascia.    There  is  no  inflam- 
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mation,  tumor,  or  other  disease  present  to  account  for  the 
pain  ;  and  further,  certain  nerves  have  a  special  predisposition 
to  such  painful  affections.  The  fifth  nerve,  the  sciatic  nerve, 
the  intercostal  nerves,  and  the  brachial,  lumbar,  and  sacral 

Elexuses  are  those  commonly  involved.     The  viscera  may  also 
e  affected. 

Although  the  absence  of  any  obvious  cause  for  the  pain  is 
an  important  diagnostic  point,  it  is  quite  possible  that  a  true 
neuralgia  may  be  set  up  by  the  irritation,  for  example,  of  a 
decaying  tooth,  of  a  wounded  nerve,  or  from  a  twist  or  strain, 
from  prolonged  pressure,  an  irritating  scar,  etc.  The  influ- 
ence of  cold  and  damp  is  also  potent ;  this  nuiy  cooperate  with 
some  of  the  causes  just  named,  as  in  the  case  of  miuers  lying 
for  a  long  time  with  their  legs  in  a  constrained  position  in  a 
damp  part  of  the  workings.  Apart  from  these,  which  may 
set  up  what  seems  to  be  a  true  neuralgia,  we  may  have  pains 
of  a  reflex  character ;  in  cases  of  irritation  of  the  stomach, 
bowels,  ureter,  uterus,  etc.,  we  often  have  pains  in  the  head 
and  limbs,  which  disappear  when  the  irritation  passes  off.  The 
pain  caused  by  a  neuroma  or  a  neuritis,  may  here  be  men- 
tioned ;  there  is  usually  very  marked  local  tenderness  in  such 
cases. 

In  addition  to  local  causes,  we  must  have  regard  to  the 
general  condition,  as  this  is  very  important  in  neuralgia. 
Amcmia  in  particular  is  very  often  responsible  for  this  affec- 
tion, and  various  debilitating  agencies  likewise  lead  up  to  it. 
Ague  is  an  occ4isional  cause  of  supraorbital  neuralgia.  The 
hysterical  tendency  fretiuently  manifests  itself  as  a  neuralgia 
in  various  part^*,  sometimes  of  a  fixed,  sometimes  of  a  shifting 
character.  The  neurotic  constitution,  transmitted  by  inherit- 
ance, may  manifest  itself  as  a  neuralgia  in  some  members  of 
the  family.  Rhounuiti.sm  may  affect  the  trunk  or  the  sheath 
of  a  nerve,  and  so  give  rise  to  rheunuitic  neuralgia.  Syphilis 
may  operate  in  a  similar  way,  or  it  may  simulate  neuralgia 
from  the  effects  of  syphilitic  tumors  in  the  brain  or  spinal 
cord.  Sciatica  is  sometimes  seen  in  the  course  of  gonorrhoeal 
rheumatism.  Chronic  alcoholism  may  give  rise  to  hyper- 
sesthesia  and  neuralgia  of  the  lower  limbs,  simulating  at  times 
locomotor  ataxy ;  narcotics  sometimes  produce  similar  effects 
from  long  habitual  abuse. 

The  greatest  care  is  recjuired  in  the  diagnosis  of  neuralgia, 
as  numerous  bhinders  are  committed  in  ascribing  pains  to 
neuralgia  and  rheumatism  which  are  of  (luite  a  different  char- 
acter.    Lumbago,  especially  in  its  slighter  forms,  must  be 
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accepted  as  merely  «.  provisioDftl  dii^DoeiB  till  tbe  kidneys,  the 
urine,  and  jjerhnps  the  uterus  and  rectum  have  been  exam- 
ined. Puins  in  llie  front  of  the  thigh  or  along  the  sciatic 
nerve,  and  neuralgic  pains  in  the  arms  and  legs  generally,  may 
really  be  due  tu  serious  disease  of  the  bones  and  joints  of  the 
spinal  column,  the  cord,  or  its  membranes;  or  to  abscess, 
aneurism,  and  malignant  tumors  in  the  abdomen  or  thorax; 
intercostal  ncurl^a  can  seldom  be  safely  affirmed  without  re- 
peated examination  of  the  heart  and  lungs;  and  an  apparent 
neuralgia  of  the  fifth  nerve  may  prove  to  be  due  lo  cerebral 
tumor  or  incipient  meningitis,  or  to  some  tumor  at  the  base  of 
the  skull,  or  to  simie  leas  deep-scaled  disease  in  the  bones  of 
the  faee. 

The  influence  of  neuralgia  on  the  bloodvessels  and  nutri- 
tion is  sometimes  apparent  in  the  congested  state  uf  the  affected 
part,  in  lachrymation  and  discharge  from  the  nose,  uud  in 
the  change  of  color  prmlueed  in  the  hair  near  the  affected 
part.  An  eruption  of  herpes  zoster  sometimes  accomniinies 
neuralgia,  and  in  old  subjects  such  eruptions  are  often  ii>nowed 
liy  violent  and  persistent  neuralgia. 

In  Bright'*  disease  of  the  kidney  we  sometiinea  have  very 
severe  and  intractable  forms  of  neuralgia. 

In  neuralgia  the  parts  are  usually  kept  preternatumlly  still, 
and  in  the  facial  form  a  species  of  tonic  spasm  may  sometimes 
be  noticed ;  at  other  times  there  are  twitchings  of  the  musclM. 
(8oe  convulsive  tic,  p.  249.) 

For  some  points  in  connection  with  paralysis,  locomotor 
ataxy,  and  neuralgia,  see  p.  210;  for  aniesthesia  and  neural- 
gia, see  p.  200. 

Fits  ok  Various  Kism. 

The  nature  of  the  seizures  commonly  called  "fits"  varies 
8(1  much,  and  thuir  tiharactcr  is  often  so  obscure,  especially  to 
the  lufxiterienced,  that  a  somewhat  more  general  view  of  such 
attacks  will  l)e  given  here  than  is  usual  in  systematic  descrip- 
tions. This  is  the  more  necessary,  as  the  student  has  fte- 
quentjy  m  diacxivcr  fn>m  the  descriptions  given  by  the  patient, 
or  hia  fricnils,  the  true  nature  of  a  sfj -called  "  fit "  beibre  he 
atn  rstimtklc  ils  sigiiifieftncc  in  the  prcvions  history. 

Wo  have  then  to  remombor,  amongst  the  possibilities  — 
binling  fits ;  fits  of  dyspntsa,  afwoeiatod.  pcrhoiis.  with  angina 

Gctoris.  or  other  forms  nf  cardiac  anguish  and  ihuracic  pain, 
iding  lo  nwrni  or  less  obscumtiou  uf  the  intelligt'ncu  in  cer- 
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tain  cases;  fits  with  convulsive  twitch iiigs  of  the  face  or  limbs, 
general,  unilateral,  or  local,  with  or  without  unconsciousness 
(epileptiform  type);  fits  associated  with,  or  followed  by  paral- 
ysis, especially  hemiplegia,  with  or  without  loss  of  conscious- 
ness ;  tits  with  lividity  of  the  face,  unconsciousness,  and  ster- 
torous breathing  (apoplectic) ;  tits  w  ith  simple  unconsciousness, 
without  paralysis  or  convulsion  (coma);  tits  without  absolute 
loss  of  consciousness,  but  with  agitation,  screaming,  crying, 
sobbing,  laughing,  biting  of  lips,  and  occasionally  with  an  ap- 
proach to  convulsions  or  to  coma  (hysterical  or  hysteroid) ;  or 
similar  emotional  symptoms  associated  with  distinct  convul- 
sions, sometimes  tonic,  sometimes  clonic  (hystero-epilepsy) ; 
fits  with  plastic  rigidity  of  the  limbs,  which  are  retained  in  the 
positions  in  which  they  are  placed,  usually  associated  with 
some  alteration  of  the  consciousness  (cataleptic) ;  fits  with  tonic 
spasm  of  the  jaw,  or  of  the  muscles  of  the  trunk  and  limbs 
(trismus  and  tetanus) ;  fits  with  inversion  of  the  hands  and 
feet,  or  especially  of  the  thumbs,  as  a  principal  part  of  a  tran- 
sient convulsion,  or  persisting  in  a  comparatively  uncompli- 
cated manner  for  hours  or  days  (carpo-pedal). 

In  addition  to  these,  attacks  of  giddiness,  of  speechlessness, 
of  cramps,  of  laryngeal  obstruction  or  "  crowing,"  and  many 
others,  are  sometimes  spoken  of  as  "  tits,"  but  are  usually 
qualified  as  to  their  nature  by  the  patients  themselves.  Some 
of  these  need  only  be  named,  as  their  nature  becomes  apparent 
when  a  little  attention  is  directed  to  them,  either  by  question- 
ing or  observation.  Some  of  them,  indeed,  chiefly  demand 
attention  because  of  their  occurrence  under  peculiar  circum- 
stances, simulating  those  fits  of  a  nervous  nature  with  which 
we  are  chietiy  concerned  here.  Thus  a  severe  attack  of  tho- 
racic pain  or  cardiac  anguish  may  lead  to  much  tossing  about, 
with  inability  to  speak,  and  may  ultimately  induce  fainting 
and  unconsciousness,  so  that  we  may  be  led  to  think  of  some 
convulsive  disorder  from  cerebral  causes ;  or  fits  of  giddiness 
from  various  causes  may  lead  to  falling  down  and  unconscious- 
ness for  a  time  ;  or  a  tit  of  "  crowing  "  may  be  complicated 
with,  or  pass  into,  a  distinct  convulsion. 

Fainting  Fiti  {Syncope). — We  inquire  as  to  the  presence  of 
any  of  the  common  causes  which  induce  such  attacks,  nervous 
shocks,  arising  from  fear,  grief,  excitement,  or  pain;  the  sight 
of  blood,  the  loss  of  blood,  the  want  of  food  and  rest,  especially 
with  prolonged  anxietv  ;  exposure  to  the  close  atmosphere  of 
crowded  or  overheaten  rooms ;  the  existence  of  pregnancy ; 
profuse  or  painful  menstruation,  etc.     Certain  persons,  more- 
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over,  Hre  known  to  be  naicli  tmiri:  |)r»nt:  tu  tiiiiit  tliun  olliere. 
The  hemofrhnKe  which  leads  tu  the  fainting  may  be  concealed 
from  view  at  least  for  a  time.  The  sudden  removal  of  fluid 
accumulations  in  the  abdomen,  or  even  the  [>asBitig  of  a  cath' 
etcr  and  the  emptying  of  a  distended  bladder  may  cause  syn- 
cope. Profuse  discharges  from  the  bowels  freijuently  do  the 
Bonie.  In  debilitated  conditions  the  sudden  assumption  of  the 
upright  {Histure  may  cause  faintness  or  actual  swouuing,  aud 
in  certain  forms  of  weak  heart,  and  especially  in  fatty  aegen- 
orntioD,  such  attacks  are  liable  to  occur  without  any  very 
obvious  cause.  In  fainting  file  the  patient  has  usually  some 
warning  of  the  attack,  and  the  observers  may  notice  a  pre- 
liminary pallor,  or  sighing  and  yawniug,  or  a  dreamy  expres- 
sion of  countenance;  even  when  these  are  not  preaent  in  a 
pronounced  form,  the  patient  has  often  a  sense  of  swimming, 
or  of  faintueae,  etc..  so  that  in  the  exent  of  his  falling  he  is  to 
iHimc  exl«nt  saved  by  ila  gradual  character  aud  by  thoee  in- 
stinctive miivemejits  of  self-prese.rvalion  which  partial  cou- 
s<uoiisucas  iierinits ;  the  element  of  suddenness  often  serves  to 
ilistingiiish  the  epileptic  fit  from  a  »U'oon,  even  wheu  it  is  bo 
slight  as  to  be  otherwise  liable  to  misinterpretation.  The 
combination  of  hysterical  tendencies  in  their  }e«  pronounced 
forms,  with  faintnig  6'e  or  swoons,  may  give  rise  to  consider- 
able mnfusion.  In  a  simple  fainting  fit  the  pulse  is  feeble, 
the  respiration  diminiahea  In  extent,  and  the  face  pale;  con- 
sciousness is  abolished,  but  not  usually  so  absolutely  as  in  cAses 
of  coma.  No  twltehings  wcur  except,  ]>crhaps,  ne  the  palicjit 
wakes  up,  and  no  paraiyiis  procc^lra  or  follows  the  fit. 

VonvtiltionJU*  are  usually  obvious  enough,  and  ran  scarcely 
escape  recognition  when  the  whole  jthenomena  are  before  ua: 
the  difficnlliea  arise  from  our  someliines  seeing  only  the  latter 
jiart  of  an  attack,  or  from  the  convulsive  iwrl  lieing  so  slight 
na  to  evade  recognition.  In  epile|isy.  which  funiiehes  the  t^pe 
of  such  fits,  we  have  usually  a  iiremonilory  sensation,  vision, 
or  internal  feeling  of  some  kinii  (aurai;  a  sudden  pallor  of 
the  face ;  a  scream  ;  Miniplete  tiociiiisdousne^ ;  a  sudden  fall, 
so  that  the  patient  ollen  hurls  himself;  a  series  of  convul«Te 
movements,  a6ecting  the  eyes,  fa(«,  head,  neck,  trunk,  and 
limbs  in  the  ceneral  convulsion.  Sometimes  the  convulsion  is 
unilateral,  cither  throughout  or  nt  the  beginning  of  the  nttu.^k, 
sometimes  the  twitching  u  limiUil  to  a  single  limb,  or  to  tho 
fildal  miiselps  on  one  side.  When  the  eoovulsion  is  severe 
Uld  general,  the  la<»  becomes  blue  from  the  respiratory  mu»- 
da   Deing  involved ;    tito  patient  fm|ueiitly  foanis  at  the 
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-ftltli,  and  the  froth  is  often  bloody  from  the  tougue  having 
been  bitten  iu  the  convulsive  luoveincnte  of  the  tongue  and 
jaws,  or  from  the  intense  congestion  of  the  throat  resulting 
from  the  fit;  the  convulsion  consists  of  a  series  of  rapid  mus- 
cular conlractiona  or  twitchings  (clonic),  although  certain 
grouj»  of  muscles  may  remain  for  a  time  firmly  contracted 
and  rigid  (touio) ;  the  whole  body  may  lie  wriggled  about  in 
the  inolence  of  the  attack.  After  a  few  minutes,  in  ordinary 
eiiileptic  seizures,  the  convulsions  cease,  the  lividity  begins  to 
disappear,  a  period  of  deep  unconsciousness  with  stertorous 
breathing  supervenes,  and  this  merges  gradually  into  a  quiet 
sleep  which  may  be  prolonged  for  some  time  even  after  a  short 
interval  of  restored  consciousness.  After  the  fit  the  patient 
seems  well,  although  perhaps  complaining  of  a  headache,  and 
of  a  feeling  of  confusion  for  a  short  time,  and  he  may  sulise- 
<]uently  feel  sore  and  stiff  from  the  violence  of  the  muscular 
movements.  There  ia  no  paralysis,  or  if  there  be  hemiplegia 
it  is  usually  very  slight  and  ijuite  transient  (epileptic  iiemi- 
plfwifl).  After  the  fit  there  is  sometimes  great  excitem^it, 
ana  very  erratic  conduct  with  or  without  violence,  and  there 
may  be  the  execution  of  elaborate  automatic  actions  indicat- 
ing a  deliberate  purpose,  although  (}uite  apart  from  the  con- 
trolling consciousness  of  the  iudividuaL 

Such  are  the  features  of  the  typical  epileptic  fit  (grand  mal) ; 
when  convulsive  attacks,  from  any  cause,  approximate  to  this 
type,  they  are  called  "epileptiform"  or  " epileptoid ; "  but 
nearly  every  one  of  the  individual  features  enumerated  may 
be  alisent,  or  at  least  so  slight  as  to  esca^  notice.  In  partic- 
ular, there  may  be  no  obvious  convulsions,  a  sudden  pallor 
and  loss  of  consciousness  being  all  (]>eijt  mal).  Allied  to  this 
are  the  so-called  "inward  tits"  of  infants,  in  which  we  have 
turning  up  of  the  eyes,  with  apparent  unconsciousuess,  and  a 
momentary  rigidity  iu  certain  cases.  There  may,  on  the  other 
hand,  be  preservation  of  consciousness,  alunjf  with  unilateral 
or  localized  convulsions;  further,  the  convulsive  part  of  tlie 
attack  may  be  over  before  the  patient  comes  under  notiof,  so 
that  the  condition  observe<l  resembles  simple  coma,  especially 
if  there  be  no  cvidejice  of  struggling,  disordered  bed-elothes, 
wetting  of  the  bed,  bloody  founi,  etc.  The  existence  of  injury 
flroro  a  fall  occurring  in  connection  with  n  fit  rather  favors  the 
idea  of  an  epileptic  attack  or  convulsion  lit  of  some  kiixl,  as 
unconsciousness  is  seldom  so  suddenly  lost  iu  other  fits  ns  to 
prevent  some  effort  at  preservation ;  in  some  circumstances  the 
marks  of  injury  must  make  us  consider  whether  tlie  injury,  by 
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damaging  {he  nervous  structtin.'g,  may  not  liavi>  delcrniincd 
the  coDVuIsirc  seizure.  In  npoplt-ctic  allaclii^  ciinviiUions 
occasionallr  supervene,  and  in  hysteria  the  discrimiuatinn  of 
it  from  epilopey  is  sometimes  impxesitile :  indeed  a  coniples 
condition  of  hysterD-ejiilepey  is  now  reeu^ni^ed.  (t^ee  p.  247.) 
The  present*  or  al«ence  of  the  various  foaliiree  referred  to 
as  eharacierizing  a  typical  attack  niuBi  lie  iioled.  If  [tuesible, 
we  should  notit*  or  as<*rtain  how  the  convulsion  begins, 
whether  with  rotation  of  the  head  to  the  shoulder  and  cooju- 

Sate  de\'iation  of  the  eyes,  with  ii>-stagmus,  with  iwitchings  of 
le  ehoek  and  li)is,  or  with  dinvulsion  of  the  fingers,  l«et,  etc 
OecasioituUy  (be  couviilnion  is  limited  to  one  side,  or  ev«n  to 
one  limb  or  one  check  ( JBcksoiiiiin  epilepev) ;  in  eut'h  etists  we 
must  make  sure  which  side  is  itffectcd,  and  if  consciousu^w  be 
Dot  lost  we  may  learn  from  the  patient  something  of  his  fcn- 
satioiu  in  the  affected  part,  where  thev  hezan,  and  how  tb^ 
extended.  In  cases  with  unilateral  i.-onvnlsion,  we  muil  try 
to  ascertain  whether  there  was  jiantlysls  of  the  affected  side 
before  the  fita,  or  whether  it  anpciired  after  the  coni-ulsitm, 
whether  it  was  transient  or  whether  it  persisted  for  some  time. 
^Vben  uneonsciousncfe  is  not  prevent  at  the  very  bc^nning  of 
a  lit,  it  ia  importnDt  to  discover  the  time  at  which  it  appeared, 
especially  in  connection  with  convulsions  or  eeneatiom  spread- 
ing up  the  limbs.  Il  is  not  always  ensv  to  be  sure  of  the  pres- 
ervation of  consciousness  in  a  fit :  wKen  unable  to  answer 
queetions  we  must  trust  to  the  aiipenranoe  of  intelligence  of 
Inc  patient  when  we  speak  to  him.  and  l<i  his  power  of  after- 
ward doecribing  what  hapjienetl  during  the  tit,  who  assisted 
him,  etc. 

If  the  flis  recur,  we  sh<mld  estimate  not  only  (hiur  duration 
but  also  Che  length  of  the  ititervnls ;  we  shoultl  liki-n  im-  nt>llce 
whether  the  muB(-1n>  Ixxome  i|uit«  relaxed  during  the  intcrmis- 
^ona,  or  whether  there  n'inuin  some  tonto  sgiusnts  ;  any  Hi)jieBr- 
ance  of  an  exciting  cnuiw  must  he  noted  in  thew  recurrencve; 
the  determinntion  of  the  eoitvulsive  attacks  by  some  irrilatiun 
is  an  important  li-nturc  in  strychnia  poisoning. 

In  mnneetion  with  such  convulsion  fits  we  must  ascerlnTO 
whether  ihc  pnticnt  fans  had  nny  iitlsicks  before,  and  at  what 
ngp  they  bq^n  ;  cpilcwy  in  its  onlinary  form  usually  mani- 
fests itJK^lf  in  childhooti,  or  npncnrs  shout  puberty.  Any  his- 
tory or  evidence  of  cerebral  d»«i»c  must  likewise  be  searched 
fi>r:  parlicuhirly  acute  or  chronic  hydrocephalus,  ccretiml 
tumnn,  ubsccssw,  etc.  In  childn?n  we  must  rememlier  that 
nmous  forms  of  apparently  alight  irritatiein  may  cause  con- 
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vulsions;  disorders  of  the  stomach  from  improper  food,  and 
diaxrhoea  are  frequent  causes  of  convulsions.  In  the  atrophic 
and  ansemic  condition  resulting  from  these  or  similar  causes, 
we  may  have  convulsions  and  other  symptoms  simulating  to 
some  extent  the  course  of  meningitis ;  but  the  history,  the  diar- 
rhoea, and  the  collapsed  fontanellc  serve  to  guide  the  diagnosis 
of  this  spurious  hydrocephalus  (hydrencephaloid).  The  irri- 
tation 01  the  gums  and  mouth  during  the  period  of  dentition, 
the  presence  of  worms  in  the  intestines,  and  indeed  anything 
which  tends  to  produce  pain  and  feverishness,  may  give  rise, 
in  predUposed  subjects,  to  general  convulsions.  Children  with 
rickets  and  laryngismus  stridulus  are  frequently  subject  to 
general  convulsions.  Acute  illnesses  (fevers,  inflammations 
of  the  lungs,  and  meningitis)  sometimes  begin,  especially  in 
children,  with  a  fit  of  this  kind,  and  whooping  cough  is  par- 
ticularly apt  to  be  thus  complicated  in  its  course ;  in  hydro- 
cephalus acutus,  convulsions  commonly  supervene  at  some 
stage  of  the  illness.  In  the  course  of  scarlatina,  convulsions 
may  be  due  to  the  supervention  of  renal  disease.  Various 
poisons  are  well  known  to  give  rise  to  convulsions.  In  adults, 
when  there  is  no  history  of  typical  epilepsy,  we  must  consider 
whether  the  fits  may  be  due  to  intemperance  and  chronic  alco- 
holism, or  to  syphilis  or  to  Bright's  disease.  A  sudden  out- 
burst of  convulsions  may  be  the  form  in  which  patients  so 
affected  may  first  be  laid  up.  Other  forms  of  cerebral  tumor, 
as  well  as  the  syphilitic,  may,  however,  declare  themselves  in 
this  way.  Renal  disease  may  likewise  surprise  a  patient  thus 
who  has  scarcely  ever  regarded  himself  as  ill ;  but  usually 
there  has  been  some  history  of  dropsy,  of  recent  scarlatina, 
incipient  blindness,  or  some  indication  of  serious  disease.  The 
urinary  examination  is  important  in  such  cases ;  but  we  must 
remember  that  convulsion  fits,  from  any  cause,  are  often  asso- 
ciated with  temporary  albuminuria  ;  the  quantity  and  specific 
gravity  of  the  urine,  and  the  microscopic  examinaticm,  by 
revealing  fatty  casts  and  ef)ithelium,  may  here  guide  us  in 
recognizing  a  chronic  form  of  the  disease. 

Cerebral  embolism  and  thrombosis,  certain  forms  of  apo- 
plexy, and  senile  degenerative  changes  in  the  brain,  and  the 
congestive  attacks  in  "  general  paralysis,'*  sometimes  reveal 
themselves  by  ccmvulsions. 

In  women  during  pregnancy  and  the  puerperal  state  we  are 
apt  to  have  convulsions,  depending  apparently  on  irritation, 
from  distention  or  otherwise,  of  the  uterus,  and  on  the  presence 
of  albumen  in  the  urine  with  all  the  disorder  of  the  system 
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which  this  implies.  Other  forms  of  irritation  propagated  from 
the  sexital  organs  maj'  likewise  be  mentioDed,  as  causing  con- 
vulsions ;  aud  in  particular  the  premature  or  unnatural  esfitc- 
meat  produced  by  maaturbation ;  ordinary  Bexual  intercourse 
may  determine  the  occurrence  of  a  fit  in  those  predisposed  lu 
sucn  a 


IUjiTtitionn/Oonmil*i'inii—Slntu»  £;>iIi7jfirM(.— urrcquunlly  hspiien* 
Ibklonacunvuliiun  u  fulluwed  by  iinuther  artcnlio  lapse ufn  Tew  mill- 

^^^           iiUb  i>r  >  few  baun:  ibit  applies  to  ihe  ivgulnr  epilepay  mid  to  all  Ihe  J 

^^B          r»rin»  i>f  diu-Asv  alrcndj'  monliiinnd  at  civini-  riio  to mnvuUiuns uf  tbi*  I 

^^B         type.    In  thti  way  a  patient  may  bo  R>r  •  row  houri  almott  eontinu-  I 

^^H         mialy  iti  Bti  with  abort  pcriodi  i>roonKiou*n«w  betWHn  lh«in,  or  with  I 
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periods  of  ooma  between  the  convulsions.  Sometimes,  however,  the 
condition  is  even  more  prolonged:  for  many  hours  we  may  have 
almost  incessant  convulsions,  the  number  being  exceedingly  great  and 
the  intervals  between  them  very  short.  This  is  called  the  **  epileptic 
state,"  and  it  may  persist  for  a  day  or  two.  Sometimes  there  is  a 
gradual  working  up  to  this  state  by  a  marked  increase  in  the  number 
of  fits  before  they  become  so  constant,  and  in  the  diagrams  here  given 
of  two  such  attacks  in  the  same  child  it  will  be  seen  that  the  ascent  of 
the  curve  indicHtin^  their  daily  number,  and  the  acme  of  the  paroxysm 
was  somewhat  similar :  in  the  one  attack  the  maximum  number  of  fits 
was  180,  and  in  the  other  15-3  in  the  twenty-four  hours.  (See  Figs. 
86  A  and  B.) 

This  condition  is  always  one  fraught  with  danger  to  life :  the  gravity 
becomes  all  the  greater  when  very  considerable  elevations  of  tempera- 
ture are  also  present,  as  is  often  the  case.  There  is  also  danger  to  the 
intellectual  faculties,  and  in  point  of  fact  the  *' status  epilepticus"  is 
much  more  commonly  met  with  in  asylums  than  in  other  forms  of 
practice. 

HyMeriad  fits  assume  such  a  variety  of  forms  that  only  the 
leading  features,  or  rather  the  common  ones,  can  be  noticed. 
As  a  rule,  consciousness  is  not  abolisheil,  although  there  may 
be  changes  in  this  resi^ct,  anil  unconsciousness  may  be  simu- 
lated ;  occasionally,  indeed,  consciousness  may  seem  to  be 
really  suppressed.  This  test,  therefore,  although  imiK>rtant,  is 
by  no  means  absolute  ;  on  the  other  hand,  the  preservation  of 
consciousness  in  local  and  unusual  forms  of  epilej^sy  must  also 
be  remembered.  The  emotional  disturbance  in  hysteria  is 
perhaps  the  most  important  feature  ;  it  is  practically  confined 
to  the  female  sex ;  the  rising  of  a  ball  in  the  throat  (globus), 
sobbing,  sighing,  laughing,  crying,  and  even  screaming  are 
quite  common.  Along  with  these  manifest^itions  there  may  be 
tossing  about  and  great  agitation,  with  quivering,  twitching, 
tonic  spasm  of  the  muscles,  and  biting  of  the  lips,  so  that  the 
movements  may  boar  a  certain  resemblance  to  those  of  epi- 
leptic cimvulsions;  but  we  can  usually  detect  a  certain  purpo- 
sive character  in  the  movements,  such  as  clutching  at  the 
attendants,  and  we  can  sometimes  see  that  they  are  to  some 
extent  under  the  c(mtrol  of  the  will,  if  the  patient  be  firmly 
dealt  with. 

In  other  cases  the  movements  only  amount  to  a  general 
shaking  of  the  body  or  limbs,  or  to  (|uivering  of  the  facial 
muscles  wlu'ii  the  |)atient  is  doing  her  l)(»st  to  control  herself. 
Sw<Mmings  and  brief  jKTiods  of  simple  unconsciousnt^ss  con- 
stitute at  times  tlu^  onlv  manifi'stations  of  hvsteria.  There  is 
often  in  this  condition  great  tenseness  of  the  abdominal  mus- 
cles and  great  tenderness  on  touching  the  skin.     At  other 
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times  the  niuBcuIar  spasm  may  jfive  rise  to  the  appearance  of 
eeneral  (IIstcDtion  of  the  abdomen  or  to  a  localized  tumor — 
both  subsiding  under  chloroform.  Or  the  muscular  spasm  in 
the  limbs  may  be  more  permanent,  remaining  as  a  "  contrac- 
ture." with  or  without  paralysis,  and  lasting  fur  days  or 
months,  or  even  years. 

The  determining  causes  of  such  seizures  often  supply  impor- 
tant information;  (quarrels,  disnppointmenU  in  love,  excite- 
ment, grief,  vexation,  etc,  may  be  named  as  among  the  more 
obvious  of  these.  Disturbance  of  the  sexual  organs  and 
functions  (disordered  menstruation,  amenorrhtM,  wiange  of 
life,  etc)  are  likewise  important.  In  debility  frotn  long-con- 
tinued and  exhausting  diseases  hysterical  tendencies  may  show 
themselves  in  patients  who  had  hitherto  been  able  to  control 
such  manifestations,  so  that  these  attacks  may  form  one  of 
the  features  of  grave  disease  or  of  impending  death.  It  is 
well  to  remember  also  that  cerebral  affections,  soraetimea  give 
rise  to  symptoms  having  much  resemblance  to  hysteria ;  there 
may  be  the  quivering  eyelids  when  we  try  to  open  Ihem ;  the 
oliedience  to  commands  Bliarply  given  after  a  period  in  which 
the  patient  seemed  unable  to  comply;  the  reioisal  uf  food 
overcome  perhaps  by  the  use  of  the  sioraach  tube ;  and  even 
the  emoliunal  i-xcitement  and  self-consciousness  so  suggt^stive 
of  hysteria.  In  nil  cases  involving  the  least  doubt,  great  care 
must  be  taken  in  forming  or  at  least  in  acting  on  any  judg- 
tneut  of  the  cjise  ns  hvstencal. 

PliuUUi  riiiitHly,  as  found  in  catalepsy,  is  closely  allied  to 
hysterical  nt«;  in  a  slight  form  it  may,  indeed,  be  noticed 
occasinunlly  during  such  seizures.  In  its  most  typical  mani- 
feotAtions  the  limbs  And  nlso  thn  nee.k  and  trunk  may  be  re- 
tnined  even  in  the  most  unnatural  positions  in  which  they 
are  placed,  or  in  which  they  may  happen  to  be  when  the  fit 
occurs.  The  arms,  for  example,  may  be  moulded  into  various 
attitudes,  and  kept  in  positions  not  easily  maintained  even  by 
a  muscular  man,  or  the  head  may  be  heut  back  and  fixed  iu 
such  a  posilion  that  the  patient  remains  resting  on  the  back  of 
her  head  with  the  liudy  arched,  a&  occurs  iu  certain  cases  of 
tetanus.  Such  a  til  may  last  ibr  a  considerable  time,  or  there 
may  bo  a  succession  of  such  fiu.  with  intervals  of  a  natural 
condition.  In  gravi-  forum  of  such  seizures  the  consciouaneas 
ia  obviously  involved,  hut  in  slighter  eases  it  is  preserved,  and 
the  patient  may  be  able  to  uhey  commands  when  stirred  np, 
^  the  movements  being  then  very  automatic — every  step  or 
every  movement  requiring  the  fresh  enei^  of  a  new  imjierioua 
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ordpr  for  ita  performance.     Like  hyateriii,  catnlepsy  may  be 
Baid  to  be  almoH  coufiued  to  the  female  sex. 

Hyttero-epilepgij  combiaes  some  of  the  peculiaritieB  of  the 
hystericnl  (tad  epileptic  seizures.  It  is  almost  limited  to  the 
female  sex.  The  attacks  come  ou  suddenly  and  present  at 
times  ^reat  violence;  the  movements  have  often  more  of  a 
purposive  character  than  in  epilepey.  One  of  the  commonest 
and  most  striking  is  the  "  crucifixion  attitude  "  as  described  by 
Charcot.  The  head  is  suddenly  thrown  back,  the  spine  curved, 
the  feet  est«nded,  and  the  patient  may  rest  un  the  occiput 
and  heels  for  a  time  ;  the  arms  are  also  thrown  back,  some- 
what above  the  level  of  the  shoulders,  the  hands  clenched,  and 
the  thumbs  tunied  in.     The  illiisirntl.in  here  yiven  (Fig.  37), 
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^^1  obtuinetl  from  Charcot's  Clinqtie,  gives  a  good  idea  of  the 

^^1  poeition.    To  this  tonic  spium  there  may  succeed  clonic  cou- 

^^1  vulsions  of  various  types;  a  tendency  to  rhythmical  muscular 

^^H  movements  is  one  of  ihc  most,  striking  features.     Great  men- 

^^H  tal  or  emotional  excitement  may  be  aeaociatcd  with  or  may 

^^M  follow  the  attacks,  but  the  remarkable  attitudes  indientin); 

^^H  vftriouH  passions,  ofl  described  b)' Charcot,  seli]oiu  nccnr  in  ihi 

^^H  country. 
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In  the  intervale  the  fiatieote  may  b?  ti>und  to  present 
variaiis  sensory  disturbances — hyperfEslhesia  of  the  ovarian 
region,  and  hemianieethcsia  with  color-bliiidntse  sonietimea  ap- 
pearing suddenly  or  changing  from  side  to  side.  Slight  irri- 
tntion  of  the  sengitive  ovary  may  determine  a  tit,  or  firm 
pressure  may  cause  it  to  cease;  tlie  iiiflucnce  of  magnets  and 
metals  likewise  produces  remarkable  diangee,  but  all  these 
occurreuoes  are  probably  dependent  in  large  part  on  the  atti- 
tude of  ex()ectatIon  on  the  part  of  the  patient. 

Loril  wnvuUioM  have  already  been  referred  to  as  some- 
times replai-ing  general  eonviilsions  in  an  epileptic  fit  C"  Jaok- 
Boniun  epilepsy '  I,  but  the  spasms  which  aifect  the  hands  and 
feet  of  chiUiren  must  be  specially  mentioned  {purpo-palal 
•mamius).  The  hands  and  feet  arc  1>ent  in,  the  wrists  are 
slightly  l]exc<],  and  the  thumbs  are  drawn  across  the  palius. 
This  form  of  spasm  is  common  in  tnfimttle  convulsions  from 
any  cause;  it  sometimes  precedes  general  convulsions,  the 
spasm  in  ibe  hands  coming  or  ^ing  frequently,  or  being  pre- 
served continuously  for  tome  time  before  the  general  attack 
comes  on,  and  reinoining  after  the  general  convulsions  cease. 
In  more  favorable  eases  the  nervous  affection  majr  never  get 
any  further  than  this  local  spasm.  This  aHi'ction  isoftcn  useo- 
datod  with  n  ewollcn  appearance  of  the  dorsum  of  the  foot 
and  hands,  arising  in  cases  of  protracted  infantjlo  dinrrhiEa, 
Along  with  this  car[H>i)edal  spnsni  there  may  be  some  tonic 
contraction  of  the  muscles  of  the  back  and  at  the  nape  of  lie 
neck.     Consciouaneaa  is  not  usually  l(«t  in  tliis  condition. 

This  state  is  closely  cnnuocted  with  the  occrirrencc  of  gen- 
eral convulsions,  of  which  it  is  to  he  regarded  aa  a  warnmg; 
but  a  less  serious  form  of  spasm  in  these  situatiDoa  is  described 
under  the  name  of  UUmy :  thii  thuiiil«  are  the  parts  moat  fre- 
quently aJfected,  but  the  feet  jnay  ulsn  be  involved ;  the  itand 
and  Angere  are  oAeu  ouulraetcd  into  a  coiie-likd  aha[>e ;  in  a 
more  severe  form  the  muscles  of  the  trunk  and  of  the  jaw  may 
become  aflucted,  but  the  rigidltv  docs  not  begin  hi  the  lust 
naiiiiid  situation  as  in  tetanus.  The  contractiou  is  not  usually 
very  piiiufiil,  but  [wiin  mav  ho  cause*!  if  an  attempt  be  made 
to  over(.H)tiie  the  spasm.  It  usually  varies  in  intcnsil.^  from 
time  to  lime,  even  when  a  dej^re*  of  it  remains  persistcptly 
for  days.  It  has  a  spt^eiul  tendency  to  n-cur  after  intiTvals  of 
appurriitly  |ierfect  recovery  ;  aicording  to  Trousscnii  tratisicnt 
spasms  miiy  Ix-  induced  in  these  intervale  by  pressure'  on  the 
nerra  frnnk».  The  excitability  of  the  mu»cU>s  to  electrical 
atimulatiun  is  increased.     Although  most  common  in  childrca, 
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it  affects  adults  occasionally,  especially  women  during  lacta- 
tion ;  its  frequency  appears  to  be  related  to  climatic  influences, 
and  it  has  been  supposed  to  be  connected  with  rheumatism. 

Spasms  or  cramps  in  the  legs  are  common  in  many  persons ; 
they  often  occur  suddenly  during  the  night,  without  any 
obvious  cause,  but  their  frequent  dependence  on  gastric  dis- 
orders, acidity,  etc.,  is  quite  certain.  Such  cramps  are  very 
painful  while  they  last.  A  more  general  form  of  the  same 
thing  sometimes  presents  a  resemblance  to  the  severer  forms 
of  "  tetany  "  as  just  described.  In  addition  to  gastric  dis- 
order, we  must  mention  diarrhoea  and  cholera  as  giving  rise 
to  painful  cramps ;  they  are  also  common  in  connection  with 
childbirth.  Spasms  in  the  limbs  also  occur,  as  already  men- 
tioned, in  connection  with  cerebral  and  spinal  disease.  (See 
p.  213.)  ' 

Local  spasms  in  the  region  of  the  face  and  neck  likewise  de- 
mand attention.  Such  spasms  may  be  tonic — the  contraction 
of  the  muscle  being  steady  and  sustained — or  they  may  be 
clonic  and  twitching  in  character.  Slight  tonic  contraction  of 
certain  facial  muscles  is  found  at  times  in  connection  with 
severe  neuralgia ;  the  person's  face  assumes  a  fixed  appear- 
ance, as  if  he  were  acting  a  part  {histrionic  sj)asm).  Similar 
spasms  usually,  however,  more  limited  to  isolated  muscles, 
sometimes  remain  after  an  attack  of  facial  paralysis.  Twitch- 
ings  of  the  face  mav  be  the  only  manifestations  of  an  epileptic 
fit,  and  unilateral  facial  twitchings  of  the  face  and  neck  may 
constitute  the  only  or  chief  manirestation  of  a  cerebral  lesion. 

Sometimes  the  patient  is  liable  to  frequent  repetitions  of 
twitchings  of  the  face  (convulsive  tic);  these  attacks  are  not 
usually  painful,  but  they  may  be  associated  with  a  painful 
affection  of  the  fifth  nerve.  Twitchings  of  the  orbicularis 
palpebrarum  have  been  alreadv  referred  to.  (See  "Eye,"  p. 
176.) 

Permanent  contraction  of  the  muscles  of  the  neck,  espe- 
cially of  the  sterno-mastoid,  gives  rise  to  a  form  of  v^ry-neck. 
This  is,  perhaps,  usually  congenital,  and  resembles  clubfoot 
so  far.  Occasionally,  however,  it  appears  about  puberty,  or 
even  later,  especially  in  females,  and  is  generally  classified 
then  as  hysterical.  In  such  cases  it  may  j^ersist  for  years. 
Deviations  of  the  head  nuiy  arise  from  rheumatic  affections  of 
the  muscles  of  the  neck,  or  from  the  influence  of  cold,  giving 
rise  to  the  common  form  of  "stiff-neck  *'  of  a  passing  char- 
acter. A  similar  deviation  may  result  from  painful  glandular 
enlargements  iii  the  neck.     Caries  of  the  vertebne  may  lead 
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to  a  lurching  over  of  the  head  to  one  side,  and  disease  of  the 
occipito-atlantoid,  or  axoidal  articulations,  usually  i^ves  rise 
ta  a  very  peculiar  tixity  of  the  muscles  of  the  neck,  wliieh  be- 
come affected  in  thU  way  simply  to  preserve  the  patient  from 
the  pfun  due  to  the  least  movement  of  the  head.  Deviations 
of  the  head  associated  with  ocu  ar  jHiralysis  have  been  already 
referred  to  (p.  167 1, 

Twitching  of  the  stern o- mastoid  on  one  side,  or  of  the 
tra{>e2ins,  oonstitiitee  a  most  troublesome  nervous  nfiection, 
which  sometimes  aasumes  great  violence  and  prevenls  sleep. 
These  niovenients  are  under  the  influence  of  the  spinal  acces- 
aory  nerve,  as  shown  by  the  eflect  [  usually  tempitrary  I  of  its 
section,  they  are  obviously  of  centric  origin,  and  depend  prob- 
ably on  dJBeaee  at  the  root  of  this  nerve.  This  oouviilsive 
wry-neck  may  persist  for  years  io  a  violent  fiiriu,  or  it  may 
aasume  a  troublesome  severity  only  occasionally.  The  influ- 
ence of  emotional  excitement  la  often  very  marked,  sometimes 
in  the  wajf  of  greatly  intcDstfying  the  movements,  sometimes 
in  inhibiting  ihem  altogether. 

Bilateral  convulsion  of  the  muscles  acting  on  the  head  is 
found  in  the  nwlding  wnvnUiom  of  children,  which  sometimes 
proceed  to  r  bending  of  the  whole  trunk  (eclampsia  nutans, 
salaam  convutaious).  8uch  an  affection  may  be  symptomatic 
of  cerebral  tubercle,  although  it  also  occurs  as  a  more  inde- 
pendent disease.     (8ee  also  p.  216.) 

Tonie  a/tium  affecting  the  jaw  (frtmntu)  is  usually  the  earliest 
manifestation  of  tetanus  and  of  strychnia  poisoning,  and  so 
must  be  watched  fur  during  the  administration  of  this  medi- 
cine. TMmiim  uflijcta  the  nmscltTt  of  the  luick  and  abdomen 
as  well  as  the  liTnl)s.  When  the  buck  is  affected,  so  as  to  be 
curved  buckmtrd,  the  form  is  uameil  "  opisLbotonos ; "  when 
the  abdomtnnl  muscles  arc  so  much  involved  as  to  caiisu  a 
bending  forward,  "cmproslliotomis"  is  the  name  employed; 
"plauroBthotonos"  ia  applied  to  similar  lateral  deviations. 
TolRnuB  comes  uiuler  the  notice  of  surgeons  hi  connection  with 
injuries,  but  it  occurs  also  idiojwthicaliy.  sometimes  from  es- 
pusure  to  cold  and  wet.  The  diBtiiictiuos  of  tetanus  fT«)m 
strychnia  [xiisoniiig  must  he  sought  for  in  detail  in  the  text' 
books;  hut  the  tendency  to  n-iniwions  and  to  cxacerbatinnB 
brought  abcmt  by  irritations  of  various  kinds,  conatitutee  one 
of  the  featuR-»  of  poisouing.  Th<>  early  afle»-liiin  of  tbo  jaw 
in  tctanuH  and  strychnia  poisoning  forms  u  marked  contrast 
with  the  lute  drvetopment  of  this  symptoui  lu  the  si'vcre  forme 
of  "  tetany  "  alrt-iidy  alluded  to. 
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Spasms  of  deglutition  on  attempting  to  swallow,  form  one  of 
the  features  of  hydrophobia.  Spasmodic  stricture  of  the  cesopha- 
gus  is  rare  but  not  unknown.  Spasms  of  the  glottis  as  they 
occur  in  cases  of  j)ertu8sis,  laryngismus  stridulus,  laryngeal 
disease,  and  thoracic  tumor  are  referred  to  in  the  section  on 
dyspnoea,  etc.  (Chapter  IX.). 

Sudden  paralysis  is  sometimes  spoken  of  as  a  "fit"  or 
"  stroke."  In  connection  with  the  occurrence  of  this  we  must 
observe,  or  try  to  ascertain,  whether  the  paralysis  came  on 
suddenly  in  its  maximum  extent,  or  in  a  series  of  successive 
invasions,  or  whether  the  advance  was  marked  by  temj>orary 
or  partial  recoveries.  The  exact  manner  in  which  the  paraly- 
sis occurs  should  be  ascertained,  so  that  we  may  judge  of  the 
rapidity  of  the  attack,  and  of  the  parts  involved,  and  by  such 
inquiries  we  are  often  able  to  ascertain  the  presence  or  absence 
of  consciousness  during  the  seizure.  Tendencies  to  giddiness, 
flashes  of  light,  noises  in  the  ears,  and  unusual  disposition  to 
sleep,  may  be  inquired  about ;  the  friends  of  a  patient  can 
often  give  important  information  on  these  points  if  the  patient 
himself  be  unable  to  do  so.  If  there  be  unconsciousness  we 
should  try  to  ascertain  at  what  period  it  supervened,  if  it  did 
not  form  the  initial  symptom,  whether  it  obviously  deepened 
or  lightened  after  it  appeared,  whether  it  was  associated  with 
stertorous  breathing,  and  whether  the  face  was  flushed  or  livid 
at  the  beginning  of  the  fit,  or,  on  the  contrary,  pale  and 
bloodless.  The  occurrence  of  convulsions  or  twitchings  at  the 
onset  or  in  the  course  of  the  attack  should  be  inquired  for;  in 
unilateral  convulsions  a  paralysis  of  the  affected  side  may  last 
for  a  few  hours  or  even  for  a  day  or  two  after  the  fits. 

When  a  patient  is  deeply  unconscious  it  is  not  easy  to  de- 
termine the  presence  of  paralysis ;  but  a  certain  twist  in  the 
features,  and  a  difference  at  the  angles  of  the  mouth,  often 
serve  to  reveal  a  one-sided  paralysis.  On  lifting  or  moving 
the  limbs  we  may  be  able  to  discover  a  distinct  difference  in 
the  flaccidity  of  the  two  sides,  and  we  are  often  able  to  ob- 
serve that  any  restless  movements  of  the  patient  are  confined 
to  the  limbs  of  the  one  side.  Attention  must  be  directed  in 
the  further  examination  to  the  state  of  the  heart  and  blood- 
vessels (rigid  arteries,  hypertrophy  or  valvular  disease  of  the 
heart,  etc.),  to  the  state  of  the  kidneys,  and  to  the  previous 
history  of  any  former  attacks.  The  immediately  preceding 
events  are  also  inijwrtant,  exposure  to  the  sun,  the  possibility 
of  injury  to  the  head,  the  presence  of  excitement,  the  facts  as 
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to  ealiug  and  drinking,  etc  (.See  suctiuu  uu  "  Paiulysis,"  pp. 
■2m~209.) 

Coma  lias  already  been  referrud  Ut  as  a  fretjueiit  acccnipani- 
nicnt  uf  paralysUanil  conviilaiun.  Uncousciousne^  likewise 
occurs  in  simple  faintiiic  tite,  and  fornin  tine  of  tlie  lees  com- 
iiion  niaiiifestatioDs  of  liysterical  attacks,  and  of  the  rare 
uonditioQs  known  as  cala1e|>ey,  mesmeric  trance,  etc. 

But  coma  may  exist  apart  from  such  i.'om plications.  Aa 
explained  under  the  section  on  convulsion  and  sudden  paraly- 
sis, it  is  not  always  easy  to  say  whether  the  comaloee  slate  has 
been  complicated  by  these;  indications  for  the  diacrimination 
are  given  uoder  these  headings,  but  with  regard  to  paralysis 
we  have  often  to  wail  till  the  coma  passes  away  before  we  can 
Judge:  with  regard  to  convulsions  we  may  remain  in  doubt 
uulese  there  be  a  repetition  of  them.  Moreover,  even  in  a  fit, 
ca^eutiatly  of  an  epileptic  character,  the  convulsive  part  may 
be  absent,  as  already  remarked. 

Many  diseases  terminate  in  coma  lasting  for  some  time  be- 
fore death,  and  coma  forms  a  frequent  episode  id  febrile  dis- 
eases which  are  attended  with  delirium.  In  such  pases  we 
have  usually  a  series  of  symptoms  leading  up  to  the  comatose 
condition,  preparing  us,  as  it  were,  for  its  occurrence. 

When  occurring  suddenly,  apart  from  any  manifestutioiiB 
of  uervous  disturbance,  or  when  developed  rapidly,  even  in 
the  midst  of  nervous  symptoms,  it  calls  for  consideraUon 
under  the  present  section.  The  moat  striking  form  of  this 
sudden  coma  occurs  in  renal  disease,  the  nervous  complication 
takiug  Ihc  form  of  uneniic  coma  instead  of  convulsion.  It 
may  supervene  without  warning,  and  aAer  lasting  for  a 
variable  period  of  hours  or  days,  it  may  jmiss  oil'  suddenly 
and  completely  without  leaving  any  apparent  eRecls.  We 
must  in  such  coses  test  the  nrine  with  care;  it  may  be  worth 
while  even  to  draw  off  some  with  a  catheter  for  the  purpose. 
We  should  also,  if  possible,  nscertain  to  what  extent  urine 
hail  been  passed  for  some  days  before  the  fit, — whether  it  waa 
duRcient  in  quantity  or  quality.  We  inquire  ako  fur  any 
historr  of  dropy,  or  other  evidence  of  renal  disease,  dimness 
of  vision,  or  the  like.  In  renal  coma  the  pupils  are  usually 
moderately  contracted,  or  at  least  not  dilated;  and  the  tem- 
perature is  not  elevated;  it  may  even  be  low.  The  lest  for 
ammonia  iu  the  breath,  by  means  of  its  action  on  the  fumes 
of  a  drop  or  two  of  strong  liydruchlorie  acid  placed  un  a  glaaa 
rod,  is  not  very  sali«factory ;  adaptations  of  Neasler's  Icet 
sotutioii  have  likewise  bevn  tried,  but  not  with  much  succuas. 
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Very  different  in  mast  respects  from  this  is  the  coma  found 
at  the  violent  onset  of  scarlet  fever,  measles,  and  some  other 
specific  fevers.  The  coma  in  such  cases  attacks  children 
especially,  after  a  short  period  of  delirium  and  excitement,  in 
the  midst  usually  of  a  high  fever.  In  such  cases  the  diagnosis 
is  often  enveloped  in  much  obscurity,  owing  to  the  absence  or 
suppression  of  the  rash,  and  the  true  nature  of  the  attack  may 
only  appear  on  the  subsequent  occurrence  of  some  fever  in 
other  inmates  of  the  house. 

The  whole  group  of  poisons  classed  as  narcotics  produce 
coma  or  unconsciousness.  Of  these,  the  most  important  is 
opium.  This  may  cause  coma  in  certain  cases  when  admuiis- 
tered  even  in  medicinal  doses,  especially  in  renal  disease,  and 
in  some  forms  of  cerebral  disorder.  Extreme  contraction  of 
the  pupils  is  an  important  indication  of  opium  poisoning,  al- 
though found  in  other  forms  of  coma  due  to  cerebral  disease. 
(See  p.  171.)  Chloroform,  chloral,  and  alcohol  must  also  be 
remembered;  the  diagnosis  of  unconsciousness  from  alcohol 
as  distinguished  from  cerebral  disease  is  often  difficult;  the 
smell  of  the  breath  is  important,  but  sometimes  misleading, 
as  those  who  feel  ill  may  have  resorted  to  the  use  of  spirits  on 
that  account  just  before  the  seizure. 

In  nearly  all  cerebral  diseases  coma  plays  an  important 
part;  it  may  be  associated  with  convulsions  and  paralysis,  or 
it  may  occur  alone.  It  is  often  due  to  pressure  on  the  brain 
from  depressed  fracture  and  from  hemorrhage,  so  that  in  trau- 
matic cases  the  coma  comes  on  after  the  injury  in  a  gradual 
manner.  Or  the  j)ressure  may  arise  from  fluid  in  the  ven- 
tricles, from  meningitis,  or  from  cerebral  or  meningeal  hemor- 
rhage. Tumors,  abscesses,  thrombosis,  and  other  forms  of 
disease  in  the  brain,  often  give  rise  to  disturbances  manifesting 
themselves  in  coma  which  may  be  transient,  although  the  cause 
may  be  |K»rnuinent. 

T\viTCHiN(i  OR  Choreic  Movements. 

Twitchings  or  clonic  spasms  have  been  mentioned  in  con- 
nection with  paralysis  (p.  214),  but' they  also  occur  inde- 
pendently in  the  form  of  disease  termed  chorea.  The  move- 
mentci  are  erratic,  and  are  8i)ecially  developed  when  the  patient 
attenij)ts  to  perform  definite  actions,  such  as  raising  a  si)oonful 
of  fluid  to  the  mouth, — the  limbs  refusing  to  obey  accurately 
the  ini[)ul6o  of  the  will.  Even  while  sitting  quietly,  twitch- 
ings in  the  face  and  limbs  occur,  and  these  are  aggravated  on 
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ultimliou  beiiig  directed  to  the  patienl.  Grimnces,  from 
mitebings  of  the  mouth  aud  eyes,  nre  the  coiumoneat  forms  of 
tlie  early  maiufestationti  of  this  affection.  A  good  test  in 
chorea  cunsisU  in  getting  the  patiEmt  to  hold  out  aBt(-thoecupe 
Rt  atm'a  leugth  on  t)ie  jialm  of  the  hand,  to  pick  up  a  pin 
with  one  hand  aud  put  it  into  the  other,  or  to  keep  the  anna 
steadily  at  the  side  while  standing  or  walking,  or  U>  keep  the 
tongue  protruded  for  a  little  time.  The  roatlese  tossings  in 
bad  cases  arc  so  extreme  that  the  patient  can  scarcely  be  kept 
in  bed  or  prevented  from  hurting  herself  by  the  niovementa. 
(speech  and  even  deglutition  are  ntfected  in  the  mure  serious 
forn)§.  One  side  is  otlen  much  more  involved  than  the  other, 
and  sonietiraeB  is  aiifectcd  alone  (henii-chorea).  GompIicationB 
with  paralysis  have  been  already  referred  to  (p.  "214).  A 
alight  weakneaa  of  mind  and  Hightinees  are  comnioit  in  chorea, 
and  may  often  be  traced  even  after  the  twitchings  have  ceased ; 
aomelimes  tlie  defect  ia  very  prunouiiced,  associated  with 
8{>c(,'chlee8netis,  incoutiiietice  of  urine,  and  other  alarming 
syinptoiiis,  but  it  very  rart-ly  leaves  any  |wrinftucnt  disorder 
of  the  niiiid. 

Chorea  is  most  common  in  children  of  about  seven  to  twelve 
rears  of  age,  especially  in  girls,  but  it  also  occurs  about  pu- 
berty, and  dunng  jireguancy.  sometimes  in  those  previously 
liffected.  There  is,  indeed,  a  9|)eeial  tendency  to  relapses  or 
recurrences  of  this  disease;  these  are  motit  ofWn  developed  in 
the  winter  or  spring  months.  We  must  have  regard  lo  the 
geneml  state  of  the  children,  ]jajticiilnrly  as  to  aniemia  and 
constiiiatiou.  The  disease  is  to  some  extent  here<iitary,  nr  at 
least  mcliide<l  in  a  general  family  tendency  to  rheumatic  and 
cardiac  nOections,  which  seem  lo  have  some  nltiuity  with 
chorea.  Not  unfrcjuently  we  find  chorea  following  cardiac 
disease  due  lo  rhciimalism,  but  occasionally  the  chorea  com- 
plicates tlic  acute  singe  of  rheumatism,  it  someliniea  preeedea 
It,  and  odtn  occurs  independently  of  it.  The  heart  must  be 
examined  in  choreic  patients;  systolic  bruit«  are  not  uucom- 
mou,  but  many  of  Iheee  pass  away,  and  are  evidently  not  due 
U>  valvular  dineaac;  some  may  be  lieemie  m  their  origin,  and 
some  due  to  disturl>ed  muscular  action  in  the  hcurt  it»el£ 
Scarhitina  has  also  a  tendency  to  develop  chorea.  Mauy  facts 
]Kiint  to  the  ounnectioii  of  chorea  with  cerebral  embolism  and 
lhn>mhi«is.  The  deterinining  cause  is  often  supposed  to  be 
aoiDc  fright,  hut  this  has  probablv  been  much  exaggerated  by 
tbo  public,  the  child  being  eft»ily  frightened  because  of  the 
lUiKKs  Iwginning.     When  high  fever  exists  with  chorea,  the 
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case  assumes  a  more  serious  aspect;  sometimes  the  pyrexia  is 
due  to  endocarditis  or  rheumatic  complications. 

Local  forms  of  chorea  seem  to  belong  to  a  different  form  of 
disease.  (See  "  Local  Spasms,"  pp.  176  and  249.)  Sudden 
twitch iugs  affecting  the  whole  body,  or  certain  pK)rtions,  with 
lightning-like  suddenness  are  described  under  the  name  of 
"  electric  chorea ;"  this  disease  has  little  affinity  with  ordinary 
chorea,  being  more  allied  to  hysterical  affecticms  or  "spinal 
irritation." 

Delirium. 

Delirium  is  always  a  sign  of  nervous  disturbance,  but  it  may 
arise  merely  from  a  general  affection  of  the  whole  economy 
operating  on  the  nervous  system.  In  high  fever  from  any 
cause  and  in  long  protracted  febrile  states  with  much  debility 
delirium  is  extremely  comnxm,  so  that  a  certain  disturbance 
of  this  kind  is  habitual  just  before  the  fatal  termination  of  an 
illness.  The  slighter  forms  of  febrile  delirium  show  them- 
selves when  the  patient  is  half  asleep,  or  before  he  is  properly 
awake ;  the  talking,  as  if  in  sleep,  is  continued  prooably  in 
connection  with  the  previous  dreams,  even  when  the  patient 
awakes  so  as  to  speak  or  to  answer  the  attendants.  In  the 
slighter  forms  of  this  "  wandering"  or  "  wavering"  the  patient 
catches  himself  up  very  quickly,  and  knows  that  he  has  intro- 
duced the  confusion  of  his  dreams  into  his  conversation.  In 
deeper  forms  of  delirium  the  patient  fails  to  recognize  any 
error,  and  may  go  on  speaking,  or  contending,  or  struggling 
with  the  attendants,  as  if  they  were  the  enemies  conjured  up 
in  his  dreams.  Although  the  patient  fails  to  recognize  those 
around,  a  certain  recognition  may  remain,  and  may  suggest 
resemblances  or  reminiscences  from  an  association  of  ideas 
which  we  can  sometimes  trace.  In  yet  deeper  forms  of  de- 
lirium the  external  world  is  less  recognized,  and  the  patient 
shouts,  screams,  or  sings,  quite  irrespective  of  what  the  at- 
tendants do  or  say.  In  these  last  two  forms  the  patient  haa 
often  a  tendency  to  rise  up  and  get  out  of  bed,  probably  with 
the  noti<m  of  escaping  from  something  disagreeable.  Another 
form  of  delirium  is  characterized  by  low  nuitteriug,  or  by  the 
movement  of  the  lips  without  much  sound,  varied  at  times  by 
a  few  louder  wonls,  but  without,  as  a  rule,  any  great  excite- 
ment or  disturbance.  Picking  at  the  bed-clothes,  drawing  out 
imajrinary  threads,  and  waving  moticms  with  the  arms,  are 
not  uncoinm<»n  in  this  state.     (Compare  p.  'My.) 

All  these  forms  of  delirium  are  common  in  the  8|)ecific  fevers 
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and  in  seven-  inflammatiuns,  very  specially  in  typhus  fever  and 
eeveiv  scarlniina,  in  inHnmniation  of  the  lungs,  and  in  men- 
ingitis. In  pneumonia  its  onset  is  sometimes  very  sudden  and 
so  unexpected  an  to  be  liable  to  lead  to  accidents  or  to  raise 
the  suspicion  of  insanity.  The  influence  of  iutein|)erate  liabite, 
or  of  the  habitual  use  of  stinuilants,  is  very  potent  in  causing 
or  increasing  the  delirium  of  fevers  and  inflammations,  and  a 
mobile-  nervous  sratem  and  great  mental  activity  likewise  tend 
in  the  aame  direction.  Some  of  these  tonus  of  delirium  are 
found  in  various  forms  of  injury  to  the  mkull  and  disease  of 
the  brain,  in  inUixication  from  ^cohol  and  chloroform,  and  in 
the  poisfiued  state  of  the  system  known  as  unemia.  It  occa- 
siunally  happens  that  delirium  breaks  out  violeutly  after  the 
crisis  of  a  febrile  illness,  having  up  to  that  time  been  but 
slight  in  character.  This  can  sometimes  be  explained  by  the 
previous  intemperance  of  the  patient,  but  oftener  perhaps  by 
ana;mia  of  the  Drain  resulting  from  a  prolonged  fever,  or  by 
the  circulatiiiti  of  eiTete  matters  in  the  system,  poisoning  the 
nervous  centres,  as  in  unemia. 

Delirium  diJTering  considerably  from  the  foregoing  is  com- 
mon in  delirium  Ircmens.  In  this  disease  the  patient  is  aflected 
with  delusions  and  illusions,  and  is  often  very  suspicious.  He 
is  usually  full  of  business  of  some  kind  in  his  delirium,  driving 
borMs,  hurrying  ofl' to  the  station,  etc.,  and  seems  lo  see  various 
objects  distinctly,  to  which  be  calls  attention ;  he  addresses 
strangers  as  well-known  Iriende,  with  whom  he  has  had  appoint- 
ments, and  gives  long  accounts  of  circumstances  and  trane- 
actiuns  which  are  essentially  imaginary,  although  mixed  up 
with  actual  facts  and  correct  names.  Sleeple«snc«9  and  trem- 
bluig  are  usually  present.  The  patients  olten  arc  terriflcd 
by  the  vision  of  mice  and  rats,  and  evui  more  dreadful  forms 
Buppiiscd  to  nisemblo  demons.  The  delirium  here  referred  to, 
allliough  due  to  the  chronic  use  of  alcohol,  is,  of  course,  quite 
distinct  from  the  forms  of  mental  disturbance  Irom  recent 
excesses.  The  illusions  produced  by  certain  other  poisons  or 
medicines,  especially  hyoocyamus,  may  be  mentioned  here. 
Belladonna  also  gives  rise  to  delirium  and  excitement,  and 
Opium  and  chloral  in  duse»  inadetjuate  to  procure  quietness 
for  the  patient  often  produce  or  intensify  the  excitement. 
Salicvlic  acid  and  its  compounds  sometimes  produce  ninniacal 

When  delirium  is  mixed  up  with  unmiinngcnhle  conduct 
and  violence,  we  s|>t>ak  of  it  as  mania  or  maniacnl  deliriun). 
It  may  be  merely  an  exaggeration  of  the  delirium  already 
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described  as  symptomatic  of  fevers  or  of  iDflammations,  etc., 
but  it  may  arise  apart  from  these  as  one  of  the  forms  of 
insanity.  It  appears  likewise,  occasionally,  after  epileptic  fits, 
or  even  in  cases  essentially  of  this  nature,  in  which  no  proper 
fit  is  observed  (epileptic  mania).  Mania  likewise  appears 
after  childbirth  in  various  forms  (puerperal  mania),  sometimes 
with  its  usual  violence  and  excitement ;  there  is  often  a  ten- 
dency to  deeds  of  violence,  not  only  as  regards  the  patient 
herself,  but  more  especially  as  regards  her  infant.  In  its 
further  progress  it  may  settle  down  to  a  melancholy  which 
may  indeed  be  its  leading  characteristic  from  the  beginning, 
and  if  much  prolonged  it  is  apt  to  tend  to  dementia.  (Com- 
pare the  sections  on  epileptic,  puer|)eral,  and  other  forms  of 
mania,  etc.,  in  Chapter  VIII.) 

Vertigo. 

Vertigo,  or  giddiness,  and  a  sense  of  swimming,  or  of  un- 
dulating motion,  must  be  considered  as  to  whether  the  sensa- 
tion is  felt  by  the  person  within  himself,  or  whether  external 
objects  seem  to  whirl  or  move.  We  may  try  the  effect  of 
closing  the  eyes  as  a  test  of  this.  Both  forms  may  occur 
separately,  or  they  may  be  combined.  A  further  point  of 
distinction  is  whether  the  |)cr8on  is  perfectly  conscious  of  the 
fallacious  character  of  his  sensations,  preserving  his  power  of 
reasoning  correctly,  or  whether  with  the  vertigo  his  whole 
mind  becomes  confused.  The  usual  character  of  the  motions 
experienced  is  that  of  whirling  round  either  slowly  or  quickly ; 
but  sometimes  the  movements  seem  even  more  strange,  articles 
appearing  to  be  piled  up  on  the  top  of  each  other,  or  even 
turned  upside  down.  In  slighter  forms  there  is  only  the  sense 
of  heaving  up  and  down,  or  from  side  to  side,  as  ii  on  board 
ship,  or  on  a  suspension  bridge  which  sways  under  our  feet. 
Physical  conditions  of  tliis  kind  may  indeed  give  rise  to  vertigo 
lasting  for  a  longer  or  shorter  time,  and  rapid  rotation  and 
swinging  are  well  known  as  determining  vertigo  in  those 
unaccustomed  to  these  motions. 

Vertigo  appears  not  unfrequently  in  connection  with  slight 
derangements  of  the  stomach  and  liver,  and  may  be  associated 
with  other  evidence  of  digestive  disorders.  It  may  thus  ap|>ear 
after  alcoholic  excesses  as  well  as  during  the  stage  of  intoxica- 
tion. The  use  of  tobacco  by  those  unaccustomed  to  it,  or 
habitual  excess  in  others,  may  likewise  occ4ision  vertigo. 
Nervous  excitement  in  many  forms,  anger,  fear,  and  the  pres- 
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eoco  of  unaccuatora^  siirrouniiings,  give  rise  to  sensatiuDs  of 
thU  kind,  when,  as  we  say,  the  person  does  iint  know  "  whether 
hn  is  on  hia.head  or  hig  feet." 

A  form  of  gt'tmacluil  vertigo,  of  great  siiddeunesia  and  severity, 
may  be  recognized  in  eertain  cases  where  there  ia  not  much 
evidence  of  gastric  dis-^rder,  the  name  iieing  derived  from  the 
obvious  effect  of  treatment  directed  to  this  or^n.  eapecially  by 
the  use  of  alkalies,  tonics,  aod  Douriehing  diet.  The  vertigo 
in  such  cases  is  oiien  very  violent,  rcnderme  progreflsion  quite 
im[)oBBihIe,  and  not  prevented  by  closure  of  the  eyes.  With 
this  there  may  be  associated  the  idea  of  a  yawning  abyss  at 
the  feet,  but  the  patient  is  usually  able  to  argue  correctly  as 
to  these  ilhisionB,  Persone  who  have  had  such  attacks  are 
liiihlo  lo  (heir repetition.  (^Vertigo a  flomacho  Iwfo.  Trouseau.) 
VtrtiL'o,  a*«ociated  with  ileafneAS  or  noises  in  the  eaie,  forma 
a  leading  feiitiire  of  "  M^i^re's  disease,"  arising  from  affections 
of  the  labyrinth  or  semicircular  canals;  but  similar  results 
may  follow  from  pressure  on  the  labyrinthine  fluid  from  various 
causes.    (  \Wliffo  ab  avrr  lirsn.     See  "Ear,"  p.  189.) 

A  form  of  vertigo  which  is  liable  to  be  misinterpreted  is 
that  which  is  due  to  weakness  or  paresis  of  the  ocular  muscles, 
occurring  especially  In  persons  with  an  abnormal  state  of  the 
refmction  of  the  eyes.  Such  paresis,  which  may  not  give 
rise  to  any  obvious  squint,  although  there  may  he  diplopia, 
is  ftpt  to  pHKluce  some  apparent  deviation  of  the  objects  looked 
ati^and  it  gives  rise  lo  erroneous  impressions  of  Uie  position 
of  objects  from  the  unusual  force  exercised  in  adjui!ting  the 
eves.  Vertigo  due  to  such  causes  ceases  when  the  fyv»  are 
closed,' or  when  the  one  affected  with  iwralysia  is  shut.  (See 
p.  169.) 

Vertigo  from  eerehral  congestion,  or  in  connection  with  an 
impending  apoplectic  attack,  usually  appears  with  pain  in  the 
head,  uiekni-ss  or  nausea,  and  other  cerebral  symptoms.  Such 
vertieojnay  Iw  rcndereil  worsi-  by  a  full  ineaf,  or  by  d\-8peptic 
disonierE,  »n  that  we  must  not  set  down  this  symptom  exclu- 
Mvely  to  the  stomach  on  that  account.  In  a  person  over  fifty 
aflVcted  with  vertigo,  especially  if  somewhat  persistent  although 
not  vrry  violent,  we  must  be  an  our  guard  against  apoplectic 
atlaek>,  particularly  if  numbness  in  one  side,  or  other  indica- 
liuns  of  brain  iliwtuM-,  are  likewise  present.  Attacks  of  vertigo 
in  an  extn^Mio  rurm  on*  i>A«u  present  in  rasrs  of  cerehnd 
tumnr,  and  prrhniw  moro  pnrticulariy  of  cerebellar  diwase. 
Tho  vertitpi  may,  in  »"I0»  ciwiw,  account  for  the  ulaggering 
fbund  in  luoh  omw,  but  b  nut  nlways  awociated  with  it.   This 
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vertigo  may  lead  the  patient  to  think  he  is  falling  off  the  bed 
when  he  is  lying  safely  enough,  and  it  may  exist  in  cases 
where  blindness  has  occurred  and  where  ocular  causes  are 
thus  excluded.  Vertigo  likewise  constitutes  a  "  warning "  in 
some  cases  of  epilepsy,  or  may  be  the  chief  part  of  an  attack 
(epileptic  vertigo). 

I>isturbance  of  the  cerebral  circulation  is  probably  a  very 
common  cause  of  vertigo,  even  when  this  is  brought  about  by 
reflex  irritation  from  the  stomach.  Such  disturbances  may 
also  arise  in  feeble  persons,  or  after  fevers,  etc.,  on  suddenly 
raising  the  head.  A  certain  approach  to  this  vertigo  is  com- 
mon on  getting  up  for  the  first  time  after  a  long  illness  with 
confinement  to  the  recumbent  posture,  or  on  going  out  to  the 
street  for  the  first  time.  Vertigo  is  likewise  a  common  incident 
in  cases  of  loss  of  blood  in  large  quantity  at  one  time  or  in  small 
quantities  for  a  long  period,  and  for  similar  reasons  we  find  it  in 
profuse  or  chronic  diarrhoea,  or  it  may  appear  aft;er  these,  in 
the  event  of  the  patient  rising  or  sitting  up.  Allied  to  vertigo 
from  anaemia  due  to  hemorrhage,  is  the  giddiness  observed 
from  more  chronic  deteriorating  causes,  overwork,  deficient 
food,  prolonged  lactation,  menorrhagia,  leucorrhoea,  etc.  Occa- 
sionally vertigo  results  from  an  apparently  opposite  cause — the 
stopping  of  some  habitual  discharge. 

The  onset  of  the  specific  fevers  and  acute  infiammations  is 
often  characterized  by  vertigo,  and  the  state  of  the  system 
known  as  uraemia  may  likewise  give  rise  to  this  symptom.  The 
infiuence  of  alcohol  and  other  poisons  may  be  compared  with 
these  poisoned  states. 

Sleep  and  Sleeplessness. 

Various  disorders  in  the  patient's  sleep  must  be  inquired  for 
and  noted  when  present.  There  may  be  sleeplessness,  or  undue 
tendency  to  sleep,  or  the  sleep  obtained  may  be  disturbed  or 
troubled. 

Sleeplessness  may  be  due  to  accidental  disturbances,  such  as 
change  of  residence  and  unusual  surroundings,  or  removal  to 
hospital,  and  the  like.  Again,  it  may  be  due  to  anxiety  or 
unnatural  excitement  and  activity  of  the  mind  before  with- 
drawing to  rest,  and  many  other  similar  disturbances ;  these 
operate  much  more  powerfully  on  some  j>eo])le  than  on  others. 
Pain  is  a  fruitful  cause  of  want  of  sleep;  this  pain  may  be 
connected  with  the  disea.se  under  which  a  patient  labors,  or 
it  may  be,  as  it  were,  accidental — from  an  attack  of  tooth- 
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ftclie,  etc.  Dj^Bpna-a  and  orthopnoea  may  interfere  with  sleep, 
tiwiog  t<)  the  inability  of  the  patient  to  lie  ilown  ur  to  keep  in 
one  pwitiun.  Patients  with  iii^rious  cardiac  and  renal  disease 
affected  in  tht»  way  can  only  obtain  brief  snatches  of  sleep, 
and  may  be  seen  nodding  off  continually  into  momentary 
shiinbers,  as  they  sit  up  or  lean  their  heads  forwanl;  it  may 
be  added  of  some  of  these  patieJits  that  as  they  are  never 
properly  asleep,  so  thoy  an?  seldom  thoroughly  awake  i  they 
sometimes  awake  with  such  feelings  of  itlarm  thai  they  are 
auxious  t«i  avoid  sleep,     |,Sc«  p.  39  ;  see  nlpo  Chapter  IX.) 

Highly  febrile  stales  are  usually  adverse  to  natural  sleep : 
tbia  ari)K«  partly  from  the  attendant  rivtlessneis  and  irrita- 
biltU-  which,  instead  of  getting  leas  with  the  approach  of  night, 
t«na  rather  to  increa^  ;  the  presence  of  sweating,  and  the  dis- 
comfort asBocialod  with  it  when  proflise,  are  apt  to  aggravate 
such  a  condition.  In  these  enfea  the  patient,  worn  out  with 
reolleea  toiwing  abonl  during  the  night,  may  obtain  some  deep 
about  four  or  five  in  the  moruing,  as  the  daily  remisaiou  of  the 
fever  becomes  eslablishol.  Illgli  fever  and  delirium  eombiued 
are  very  adverse  to  sleep,  and  may  prevent  any  alecp  for  many 
sucoeasive  days  and  uiAt^.  The  diseases  In  which  this  is  most 
marked  are  pneumonia,  typhus,  and  delirium  tremens,  but  it 
occurs  in  a  multitude  of  other  diseases.  Patients  who  are 
intemperate  in  the  use  of  stimulants,  and  those  also  whose 
minds  are  usually  very  aetiyely  employed,  either  from  their 
natural  disjiosition  or  from  the  character  of  their  occupa- 
tions, are  apt  to  suSer  moet  from  this  complication  in  such 
diseases. 

Maitia.  melancholia,  and  various  forms  of  mental  disorder, 
even  in  il«  slighter  manifestations,  are  of^en  a^ocialed  with, 
and  eometiniES  prectKkil  by.  marked  insomnia  :  it  often  seems 
to  the  patient's  friends  as  if  the  mental  derangement  were  due 
to  want  of  sleep.  Those  affbcted  in  this  way  may  have  two  or 
three  hours'  steep  in  the  course  of  the  night,  but  it  is  almost 
invariably  during  the  very  tirst  [tart  of  the  night  that  they 
sleep,  after  which  they  lie  awake,  and  rise  up  iu  the  morning 
in  tne  very  depth  of  their  misery.  TbU  contnist^  with  the 
sleeplessnc?!^  ariuing  from  wurry  and  anxiety  which  often  keep 
the  victims  awake  for  anme  honru,  but  allow  them  to  sleep  an 
the  moruing  wears  on.  When  sleep  is  procured  by  narcotiea 
iu  oases  of  iuHauily,  the  [lalieut  often  awaken  from  a  long  sleep 
tat  wrettrhrd  us  if  he  had  lain  awake,  or  even  more  so.  The 
period  of  misery  aflt-r  a  Hlec|de«s  morning  Is  a  favorite  time 
for  suicidal  tvuuencieeto  munifcet  themselves. 
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Sleeplessness  is  often  an  early  indication  of  an  impending 
attack  of  delirium  tremens  and  one  of  the  most  persistent 
symptoms  during  its  continuance.  Chronic  sleeplessness  may 
sometimes  be  attributed  to  the  abuse  of  alcohol;  in  such  cases, 
as  in  regular  insanity,  the  person  may  sleep  in  the  early  part  of 
the  night,  remaining  awake  after  two  or  tnree  in  the  morning. 
The  habitual  use  of  opium,  of  chloroform  inhalations,  and  of 
chloral,  begun  perhaps  to  procure  rest,  is  very  oft;en  responsible 
for  the  ]>ersi8tence  of  an  aggravated  form  of  utter  sleeplessnesB 
which  large  doses  of  these  drugs  may  be  quite  unable  to  over- 
come, although  the  want  of  them  may  intensify  for  the  time 
the  patient's  misery.  A  somewhat  similar  form  of  sleepless- 
ness, however,  may  be  found  in  hysterical  patients  and  others 
troubled  with  **  nervousness "  in  various  forms  quite  apart 
from  the  use  of  such  drugs  or  of  alcohol. 

Disturbance  of  the  sleep  by  a  rapid  succession  of  ideas,  or  by 
a  whirl  of  incongruous  or  disagreeable  visions,  is  frequent  in 
the  slighter  forms  of  delirium,  and  it  also  occurs  sometimes  in 
those  whose  brains  are  overtaxed.  Such  sleep  may  leave  the 
person  with  a  feeling  as  if  he  had  been  more  busily  employed 
than  while  awake,  and  does  not  afford  any  sense  of  rest. 
Effects  of  this  kind  are  sometimes  produced  by  the  medicinal 
use  of  opium  and  other  sedatives,  especially  when  administered 
in  unsuitable  cases  or  in  too  small  doses.  Dreams  of  terror 
which  overtake  the  patient  whenever  he  goes  off  to  sleep,  and 
from  which  he  awakes  bathed  in  cold  sweat,  are  common  in 
deep-seated  suppurations,  disease  of  the  bones,  and  other 
serious  affections  associated  with  hectic  fever.  These  dreams 
are  sometimes  so  terrible  that  the  patient  struggles  against  the 
approach  of  sleep.  Less  alarming  or  at  least  less  persistent 
forms  of  this  disorder  are  found  in  "nightmare"  produced 
usually  by  a  meal  still  undigested  of  which  the  person  had 
partaken  shortly  before  sleeping.  Slighter  forms  of  this  dis- 
turbed rest  are  very  common  in  various  dyspeptic  disorders, 
and  also  in  functional  derangements  of  the  liver. 

The  ^^ night  terrors^*  which  cause  children  to  waken  up  and 
scream  in  a  scared  manner,  quite  unconscious  apparently  of 
the  presence  of  their  parents  or  attendants,  depend  probably 
on  the  vividness  of  their  dreams,  which  are  not  dispelled  by 
the  sight  of  well-known  faces. 

Somtunnbnlism  or  night-walking ^  in  its  milder  forms,  is  not 
uncommon  in  children  as  a  very  occasional  event,  but  it  con- 
tinues to  occur  frequently  in  some  even  till  adult  life  is  reached ; 
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it  is  commiiner  in  females  than  in  nmloe,  nnd  iiu]i<-atcs  a  sensi- 
tive or  overwnmglit  nervous  system. 

Undue  tenilentnf  to  eleap  is  sonietinies  met  with,  especially  In 
cliilOren,  as  au  carlv  iiidieatitin  of  ihe  action  of  the  specific 
fevers,  scarlatina  and  enteric  fever  in  particular.  It  is  an  im- 
])ortant  symptom  in  various  heail  affections,  in  the  later  stage 
of  meningitis  for  example,  and  in  other  forms  of  disesHe  char- 
aoterisied  by  pressure  ou  the  brain.  In  adults  with  a  tendency 
to  apoplectic  attacks,  undue  sleepiness  and  au  invincible  dis- 
position to  go  to  9le«p,  e8|*cittlly  after  mealH,  supply  important 
warnings  of  fin  impending  utiack. 

Great  tendency  to  sleep  is  likewii*  a  feature  to  be  watched 
for  carefully  in  renal  dbsease,  ta  it  frequently  indicates  the 
approach  of  uricmic  |>oisoning.  and  may  be  the  precursor  of 
convulsions  or  other  serious  accidents  \  in  this  condition  and 
also  in  brain  disease  stnnll  dosea  of  opium  may  produce 
alftrming  effects. 

A  cerUiin  tendency  to  undue  aleepineas  occurs  in  some  cases 
of  anieinia,  from  various  causes ;  a  form  of  this,  occurring  in 
children,  Bouietimea  simulates  hydrocephalus  {spuriuus  hydro- 
cephalus, hy<lrencephaloid).  l^his  form  of  disea^  is  usually 
aceocialed  with  diarrhcea ;  convulsions  may  BU|)ervene  and 
perplex  the  diagntisis  even  more.  *  The  flattened  foutanelle, 
the  previous  diarrhtea,  and  the  pallid  complexion  are  impor- 
tant points  in  the  recognition  of  this  condition. 

Exposure  in  cold  air  determines  a  tendency  to  sleep  and 
aggravates  the  danger  arising  from  the  drowsiuees  iuducei]  by 
drunkenness.  When  sleepinetw  becomes  extreme,  so  that  the 
patient  can  scarcely  be  roused,  we  approach  the  condition 
leTmod  coma,     (See  p.  252.) 

IlEADACnii. 

In  studying  cases  of  headache  we  muHt  try  to  separate  all 
the  more  Hn|)erlicial  pains  and  forms  of  disease,  such  as  neu> 
ralgia  and  toothache,  and  also  the  pains  due  to  rheumatic 
afTectioas  of  the  face  or  head,  glandular  and  other  swellings 
in  the  neck,  and  affections  of  the  l>ones.  Sounds  of  pain  of  a 
deep-eeoled  charactiir  cxii't  In  inflamnintion  of  the  jaw,  or  of 
the  riMJis  iif  the  ttnitli,  and  in  intlamuiationi^  of  the  tympanum, 
of  the  iris,  of  the  eyeball,  orbit,  etc.  In  the  case  of  those  able 
to  expreie  their  sensations  we  arc  often  [;uided  aright  by  their 
desoripliou  of  the  locality  of  the  iiain.  but  when  we  have  not 
this  oasistunco  we  are^pt  to  Ira  nt  a  loss  in  cases  of  tliis  Iciud. 
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Careful  testing  by  pressing,  and  if  need  be  by  probing,  the 
individual  teeth  and  gums,  trying  the  various  spots  where  the 
nerves  are  superficial  for  the  tenderness  so  common  in  neu- 
ralgia, pressure  in  the  vicinity  of  the  ear,  an  examination  of 
the  eye,  and  moving  the  head  in  various  directions — all  these 
may  often  guide  U8  in  our  search  for  the  cause  of  the  pain. 

Quite  distinct  from  these  various  pains,  headache  is  found 
in  the  early  stage  of  many  fevers  and  serious  inflammations  ; 
when  delirium  comes  on,  the  headache  disappears.  Headaches 
also  occur  very  frequently  in  cases  of  digestive  disorder,  in 
various  nervous  affections,  especially  in  hemicrania  or  "sick 
headache,''  and  in  many  serious  lesions  of  the  brain  and  its 
membranes ;  headache  likewise  occurs  from  overwork  and 
prolonged  mental  strain,  in  the  poisoned  state  of  the  system 
Known  as  uraemia,  and  in  anaemia  from  prolonged  suckling, 
leucorrhaa,  or  other  exhausting  disorders.  The  effect  of  strain 
on  the  eyes,  from  excessive  use  or  more  particularly  from 
errors  in  their  refraction,  must  likewise  be  remembered  as 
a  frequent  cause  of  headache.     (See  p.  175.) 

In  the  investigation  of  headache,  the  presence  or  absence  of  pyrexia 
is  most  important ;  when  this  is  ascertained  to  he  really  ahsent  by 
means  of  careful  and  repeated  thermometrical  observations,  we  may 
eliminate  at  once  the  group  of  the  fevers  and  many  of  the  internal 
inflammations. 

The  association  of  headache  with  sickness  and  vomiting,  is  very  fre- 
quently observed  in  the  most  diverse  forms  of  the  affection. 

In  febrile  diseases  the  two  symptoms  go  together,  both  being  pro- 
diicea  by  the  same  cause,  although  often  the  whole  illness  is,  at  first, 
ascribed  to  digestive  disorder  :  the  furred  state  of  the  tongue  may  favor 
this  error.     In  such  cases  the  headache  is  usually  general. 

Sometimes  it  is  quite  plain  that  errors  in  eating  and  drinking  have 
determined  a  gastric  catarrh  or  a  disorder  of  the  liver :  this  often  leads 
t()  severe  headache,  which  tends  to  be  chiefly  frontal,  or  it  may  also 
involve  the  back  of  the  eyes. 

In  other  case.^,  of  nervous  origin^  the  headache  may  seem  to  deter- 
mine the  vomiting:  in  brain  disorders,  vomiting  often  supervenes 
without  any  obvious  gastric  cause,  or  even  without  any  relationship 
to  the  taking  of  f(K>d,  and  perhaps  with  no  disorder  of  the  tongue,  at 
least  at  the  first ;  as  the  case  goes  on,  especially  if  due  to  inflammation 
of  the  membranes,  the  tongue  may  become  extremely  foul.  In  the 
unilateral  headache  of  migraine  the  nervous  disturbance  often  shows 
itself  at  first  in  disorders  of  vision,  as  in  spectra  of  various  kinds,  and 
then  in  pain  on  the  side  of  the  head  opposite  to  the  affected  eye.  Patients 
with  this  disorder  are  liable  to  recurrences  of  the  headaches :  some- 
times the  pain  varies  from  side  to  side  in  different  attacks,  but  usually 
it  shows  a  preference  for  the  right  or  the  left.  After  the  headache  has 
increased  in  severity  for  a  few  hours,  violent  sickness,  retching,  and 
vomiting,  supervene  ;  the  patient  cannot  raise  the  head  without  much 
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i^er*v»tiQn  uf  the  suffering;  lliie  is  aleu  incKMod  by  evpMure  to 
light.  After  luatine  for  some  houri,  ur  for  >  whole  d&y,  or  even  * — 
dftys,  the  nervous  dltlurbsnce  paues  off.  Tbu  "  sicLc  tiendiiche 
often  due  to  heredity ;  other  mare  ordinary  fonn»  of  bnndat^he,  psr- 
hyltrital  nvbjtcU,  seem  alio  to  be  part  of  the  neurutii; 
-part  oF  Lbs  peculiar  liability  to  nervous  disorder  which 
many  forma,  and  give  a  troublesome  persistency  t<>  thi« 
Headai^be,  with  vomiting  and  giddineas,  may  indlcale 
ffrave  itimnitri  in  tht  btoodvtaieU  and  nrciilation  of  the  brain,  with  a 
tendency  U  apoplectic  attack):  in  inch  cases  the  headache  ii  often 
Dcdpital,  lometiuiBS  vertical. 

Headache,  with  some  sickness  and  giddinexs,  may  also  arise  from 
sympathetic  disturbance  reflected  from  the  digestive  organs,  or  due  to 
irritation  of  an  oearian  and  uterine  e/iitraeUr  (with  dysmenorrbcBa, 
elc) ;  the  sexual  organs  in  the  male  may,  in  the  same  wav,  l>e  refponri- 
ble  fur  headaches  of  tbii  type.  The  age  of  the  patient,  the  state  of 
the  arteries,  and  the  other  circurasL&ncci  of  the  case  may  guide  us  in 
the  discrimination  of  these  frum  cerebral  cases.  Headauhus  due  to 
oongeation  of  the  brain  are  usually  made  wor^e  by  any  approach  to 
stooping,  and  the  patient  may  often  be  seen  Ui  keep  his  head  as  high 
as  possible  ;  in  addition  to  active  congestion,  such  as  may  bo  associalvd 
with  apoplectic  tendencies,  beadacbee  may  be  due  to  ptutici  eongealioti, 
as  from  heart  disease,  etc. 

The  headaches  of  eihaustion  may  be  due  to  overtaxing  the  ntrvoui 
tnrrgy  by  study,  prolonged  aniiely,  or  fatigue,  etpecially  when  con- 
joined with  unfavorable  surrouncUnga.  Headache*  often  arise  (rorn 
tmamtia  vith  imperfect  nutTition  of  the  brain  tiaatu  from  want  of  suit- 
able nourUhtnent  or  inability  to  dige-t  such  food  as  may  be  taken  ; 
similar  impoverishmenl  may  be  brought  about  by  long-continued  lussea 
of  bloud  from  the  bowel  or  womb,  and  by  prolonged  discharges  of  any 
kind,  by  overlactatlon,  or  other  similar  drains  on  the  system. 

The  influences  of  impure  air,  as  from  overcrowded  rooms  in  school 
or  workshop,  imperfect  bedroom  accommodation,  or  the  contamina- 
tion nf  teietr  gai,  may  greatly  aggravate  many  forms  of  headache,  of 
tbe^  may  of  themselves  give  rise  to  such  disorders .  Not  unfreqaently 
various  combinations  of  these  induences  are  at  wurii,  u  in  the  case  of 
children  with  a  naturally  eager  temperament,  badly  nourished  at  home, 
uVeHaied  with  sludies,  and  e)[|>us«d  to  impure  air  in  Ihe  school. 

/^uonou^s  ma»«ri circulating  in  the  sysiom  from  imperfect  elimina- 
tion of  urea  in  runal  disuase  may  give  rise  to  the  form  of  headache 
known  as  urtemic,  and  this  may  exist  and  may  point  to  grave  daneer 
without  any  very  notable  diminution  in  the  urinary  eteretiun.  But 
in  Brifht's  disease  we  may  have  headaches  from  incmued  arterial  ten- 
sion, or  from  some  of  the  forms  of  intractable  neumlgia  occasionally 
found  asaoclated  with  It;  at  other  times,  the  headache  of  Bright'sdia- 
ease  may  be  associated  with  hemurrhagic  and  other  changes  in  the 
ntina,  and  so  becomea  clofely  allied  to  the  headache  of  arterial  degene- 
iktion,  liable  to  result  in  apoplectic  attacks.  Prolonged  ooiuttpation 
Buty  give  rise  to  headacfav,  possibly  due  in  part  tn  the  undue  relenllon 
of  tllMa  matters  in  the  bowel,  and  to  that  extent  it  comes  within  the 
elais  of  toiic  heudache*.  Uany  jioisons,  including  some  taken  as  Cud, 
drtnk,  or  medicine,  may  give  rita  to  headaches  of  this  class,  pnriicu- 
Urlj  when  special  idiosyncraiiea  are  kept  In  view. 
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In  grave  structural  disease  of  the  brainy  of  the  base  of  the  skall,  and 
of  the  membranes,  we  have  a  fruitful  source  of  severe  and  persistent 
headache;  meningitis,  affecting  the  hard  and  soft  membranes,  and 
other  forms  of  inlammatory  di?ease,  abscesses,  tumors,  hemorrhages, 
embolisms,  softenings,  all  give  rise  at  times  to  this  symptom.  With 
these  may  be  classed  the  deftp-seated  and  unbearable  headache  of  syphu 
litic  diseasej  sometimes  due  to  ostitis  or  periostitis,  and  at  other  times 
to  disease  of  the  brain  itself:  these  pains  frequently  present  a  marked 
tendency  to  nocturnal  exacerbations.  The  headache  of  sunstroke  may 
also  be  referred  to,  although  the  nature  or  existence  of  structural  lesion 
may  not  be  very  clear :  headache  may  not  only  occur  at  the  beginning 
of  the  sunstroke,  but  may  persist  for  months  or  years  afterward.  In 
all  the  cases  enumerated  above,  we  usually  have  more  or  less  sickness 
and  vomiting,  or  at  least  nausea,  when  the  pains  are  severe :  excep- 
tional cases,  however,  not  un frequently  occur  where  the  most  intense 
headache  due  to  meningitis,  for  example,  may  not  be  complicated  with 
vomiting  from  first  to  last. 

In  the  study  of  cases  of  headache,  the  detection  of  paralysis  of  cer- 
tain cranial  nerves,  the  examination  of  the  organs  of  sense,  the  exist- 
ence of  vertigo,  noises  in  the  ear,  or  flajihes  of  light,  may  help  the 
diagnosis.  The  occurrence  of  disorder  in  the  cerebral  functions,  of 
delirium,  excitement,  or  insensibility ;  or  the  supervention  of  local 
paralysis,  hemiplegia,  or  convulsions,  frequently  point  to  the  cerebral 
nature  of  the  disease. 

Pain  in  the  Back. 

This  symptom,  like  headache,  occurs  at  the  beginning  of 
many  of  the  specific  fevers  and  some  of  the  acute  inflamma- 
tions. It  is  very  specially  prominent  in  the  case  of  smallpox. 
In  rheumatic  affections  pain  in  the  back  is  sometimes  a  very 
marked  feature  of  the  complaint,  but  other  joints  also  usually 
show  some  indication  of  pain  and  swelling.  In  disease  of  the 
spinal  cord,  and  more  especially  in  spinal  meningitis,  there  is 
oflcn  pain  in  the  back,  although  it  may  radiate  in  various 
directions,  giving  rise  to  a  general  "  hyperesthesia."  Pain  in 
the  neck,  often  associated  with  retraction,  is  a  notable  feature 
in  cerebro-spinal  meningitis,  although  it  occurs  in  cerebral 
meningitis  also.  Pressure  over  the  various  vertebrae,  and  the 
effect  of  heat  and  cold  to  the  spine,  should  be  tried  in  such 
cases.  The  sense  of  constriction,  as  if  by  a  cord,  is  likewise 
common  in  spinal  diseases.     (See  p.  201.) 

Pain  in  the  lumbar  region  is  often  designated  "lumbago;" 
such  an  aflection  may  be  rheumatic,  gouty,  or  neuralgic. 
Many  cases,  however,  carelessly  set  down  as  lumbago,  are 
often  due  to  much  more  serious  aihnents,  es|xjcially  to  disease 
of  the  kidney,  renal  calculus,  etc.  Affections  of  the  bladder 
also  sometimes  give  rise  to  pain  in  this  situation.  Pain  in  the 
lumbar  and  sacral  region  is  a  very  common  feature  in  inflam- 
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matioDB,  fiexionB,  and  various  affectiuns  of  the  womb,  or  other 
diaorders  of  the  female  orguus.     (,See  Chapter  XV.) 

Caries  of  the  vertebrae,  with  or  without  incipieut  abeceae, 
aod  aneuriam  of  the  aorta  are  frequent  sources  of  severe  aod 
intractable  paiaof  a  most  puszling  character,  as  the  paiti  may 
exist  for  a  long  time  before  deBiiite  evidence  of  their  ])reienoe 
can  be  aecert^ned:  malignant  tumors  may  al&o  cause  pain 
for  a  long  time  before  their  presence  can  be  recognized.  Care- 
ful aear^,  however,  should  be  made  for  indicatious  of  these 
diseaeesL,  and  the  poffiibility  of  their  pn»euce  must  be  remem- 
bered ill  ol»cure  casea. 


Auscultation  and  Perct-ssiox  of  tue  Head. 

AtuK-titiatu/it  of  the  Itfod  haa  been  practised  chiefly  in  the 
case  of  children.  A  systolic  bruit  may  utlen  be  thus  beard  in 
infancy :  but  it  is  now  quite  certain  that  ite  presence  is  of  no 
importance  iu  the  diagnosis  of  meningitis  or  hydrocephalus. 
It  seems,  indeed,  to  be  more  frequent  in  rickets  than  in  any 
other  condition,  the  unclosed  fontanelle  having  prubabty  more 
to  do  with  the  phenomenon  than  anything  else :  anaemia, 
however,  has  been  supposed  to  be  a  determining  influence 
also. 

The  stethoscope  may  be  applied  lightly  over  the  funtanelle 
in  this  examiuatiun :  or  a  towel  or  handkerchief  may  be  ap- 
plied to  the  infant's  head  and  direct  auscultation  practised 
without  risk  of  hurting  the  child.  The  student  must  remem- 
ber thai  respiratory  sounds  arc  transmitted  sometimes  very 
loudly  to  the  eur  of  the  obst<rver  during  sueh  auscultation,  as 
well  IIS  various  other  adventitious  soun^. 

/VmuwiMt  of  thf  »hiU  has  been  of  late  yeara  practised  with 
some  advantage.  Tlic  point  of  the  finger  is  made  to  strike 
the  skull  somewhat  sharply  iji  various  regions:  symmetrical 
spots  are  flclectcd  for  the  sake  of  comparison,  and  of  course  oa 
Dearly  as  oossiblc  the  same  force  must  be  useil  in  making  the 
strokes.  II  is  found  that  in  some  lesions  of  the  brain,  par- 
ticularly in  those  of  limited  extent  involving  the  cortex  or 
membranes,  a  very  distinct  area  of  tirnderuess  can  sometimes 
be  made  out.  This  may  guide  the  dia^noeis.  and  in  conjunc- 
tion with  locuti^ed  motor  or  sensory  disturbances  may  asaiet 
as  in  dcfiuing  the  exact  locality  of  tlie  lotion:  ns  already 
atated,  it  may  als»  aflord  ns  some  indication  of  its  eujierficial 
idiaracler. 

In  ihttstudy  of  this  mi^thiMl  it  istt^seutiiil,  csjicciuny  in  view 
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of  any  proposed  operations,  tbat  an  accurate  idea  be  formed 
119  to  the  position  of  the  convolutions,  and  in  particular  of 
those  wbicn  concern  the  movenjenta  of  the  face  and  limba. 
Onliimry  anatomical  works,  even  when  the  convolutions  are 
detinpnted  in  relation  to  the  sutures,  afibrd  only  a  vague  guide 
to  the  clinical  inquirer,  as  the  sutures  are  of  course  usually 
quite  hidden,  and  the  variations  in  form  of  individual  heads 
are  considerable.  An  important  contribution  ti)  the  definite 
localization  of  the  convolutions  has  been  made  by  Dr.  Robert 
W.  Beid,  who  gives  detailed  directions  for  the  nieaaurements 
required  on  the  living  aubjeet.' 

The  practice  of  this  method  of  ascertaining  the  presence  of 
tenderness  on  percussion  has  brought  out  certain  alterations 
in  the  totinth  thus  produced.  Dr.  Wm.  Macewen  has  called 
the  attention  of  the  writer  to  this  subject,  and  it  seems  quite 
oertalu  that  in  cases  with  considerable  effusion  in  the  ven- 
tricles, usually  with  enlargement  of  the  head,  a  peculiar  quality 
of  uereuaeion  sound  is  obtained  in  the  ca«c,  for  example,  of 
children  with  cerebral  tumors.  The  alteration  is  not  always 
equally  marked  on  the  two  sides.  How  far  these  ullerations 
are  due  to  distention  of  the  cavities  of  the  brain  and  thinning 
of  their  walls,  and  bow  far  to  changee  in  the  hones,  cannot  aa 
yet  be  formulated:  the  method  seems,  hoivever,  worthy  of 
notice  here  as  a  guide  to  its  fiirther  study. 

Tbe  lilt  of  works  enumsrated  hsrcihuuld  b«  supnipmented  by  tnuiy 
or  tboie  mentioned  ia  laat  chapter  on  the  omHtjg  of  len'e  tind  hy  Bume 
of  tbuae  whiob  will  l>«  found  M  the  end  of  Chopl«r  VII.  on  eiectrioal 
inttrumenbi  in  purticular,  thsKreat  workuf  Ducbenno,  Del'electriat- 
lion  localiifo.  Se  M  ,  Pnrig,  1872:  por(i<'n>j  of  this  bHvu  hmn  tninl- 
lUed  by  Dr.  Puore  for  Ihc  New  8ydonh«rn  Sucieiy,  London.  1888. 
For  bonki  on  ininnll;  and  Keneral  paralysii,  see  Chitpler  VIII. 

Rom  (Janiei],TreHUFeun  tbe  Dieeasssof  Ihe  Nervous  System,  2d  ed,, 
2  volt.,  Iiondon.  188S:  this  edition  ii  of  special  value,  u  it  glvQi  copi- 
□ui  nferences  to  the  Ilieralnre  of  tlie  lubjecti  discuaaed :  but  the  work 
it  kito  iuued  in  an  abridged  form  in  one  volume:  Roaa,  Handbook  of 
th«  Diseases  of  the  Norvoui  Syitnm,  London,  1885.— Ziemiten'^  Cy- 
clopedia, vols,  xi.-xlv.,  London,  I8T<m8,  coDlaint  a  series  of  ver^ 
Important  articles ;  for  example,  on  "  Ditense)  of  the  Peripheral  Nerve* 
and  of  the  Spinal  Cord,''  by  Rrh,  and  on  "Dlslurbancea  of  tbe  Speech," 
by  KuBimauI,  etc  —Reynolds'*  SysUm  of  Medicine,  vol.  ii.,  2d  ed  , 
LoiiduD,  IHT'<i,  contains  tbe  vrticlBi  on  nervous  diseaie. — Trousseau, 
Ollnleal  Medicine,  vil.  i.,  as  issued  b;  ibe  New  Sydenham  Society, 
London,  18<18,  contnin*  his  lecture)  on  nervuni  diseases :  these  may  be 


^an*   (s   rrpTo<]ijnHl    In 
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recommended  to  the  student  as  extremely  interesting  clinical  descrip* 
tions,  although,  of  course,  now  somewhat  antiquatal  in  their  path- 
ology.— Quain's  Dictionary  of  Medicine,  London,  1882,  may  be  con- 
sulted for  short  articles,  usually  of  much  value,  on  special  nervous 
diseases. 

In  addition  to  the  above  cyclopedic  works,  the  following  deserve 
special  attention:  Gowers  (W.  R.),  Lectures  on  the  Diagnosis  of  Dis- 
eases of  the  Brain,  London,  1885:  The  Diagnosis  of  Diseases  of  the 
Spinal  Cold,  4th  ed.,  London,  1884 :  Epilepsy  and  other  Chronic  Con- 
vulsive Diseases,  London,  1881:  Pseudo- Hypertrophic  Muscular 
Paralysis,  London,  1879:  Medical  Ophthalmoscopy,  2d  ed.,  London, 
1882 :  A  Manual  of  Diseases  of  the  Nervous  System  is  also  announced 
as  in  the  press. — Charcot  (J.  M.),  Lectures  on  Diseases  of  the  Nervous 
System,  New  Sydenham  Society,  2  vols.,  London,  1877-81 :  Lectures 
on  the  Localization  of  Cerebral  and  Spinal  Diseases,  New  Sydenham 
Society,  London,  1881 :  Iconographie  de  la  Salp4tridre  ( Bourneville) , 
Paris,  1876-81. — ^Wilks  (S.),  Lectures  on  Diseases  of  the  Nervous 
System,  2d  ed.,  London,  1883. — Hammond  (W.  A.),  Treatise  on  Dis- 
eases of  the  Nervous  System,  7th  ed.,  London,  1881. — Axenfeld  (A.), 
Traits  des  Nevroses,  2e  6d.  (augment^  par  Huchard),  Paris,  1883. — 
Althaus  (J.),  On  Sclerosis  of  the  Spinal  Cord,  London,  1885. — Buz- 
zard, Clinical  Lectures  on  Diseases  of  the  Nervous  System,  London, 
1882. 

For  ner>'ous  diseases  in  childhood,  special  reference  may  be  made 
to  Rilliet  et  Barthez,  Traits  Clinique  ct  Pratique  des  Maladies  des 
Enfants,  8e  6d.  (par  £.  Barthez  et  A.  Sann^),  tome  i.,  Paris,  1884. 
— Gerhardl's  Handbuch  der  Kinderkrankheiten,  Bd.  V.,  Tubingen, 
1880. 

For  alcoholic  paralysi^t,  see  Oettinger,  Etude  sur  les  Paralysies  Al- 
cooliques  (These  No.  183),  Paris,  1885:  also  Broadbent,  Medico- 
Chirurgical  TransHctions,  vol.  xlix.,  L<»ndon,  1884 :  Dreschfeld, 
Brain,  18H4  and  188*5. — For  other  special  forms  of  nervous  disease  and 
some  of  the  newer  symptoms,  references  ^)  the  periodical  literaluro 
are  required. 


CHAPTER    VII. 

ELECTRICAL  INSTRUMENTS  IN   DIAGNOSIS. 

Three  very  difiercnt  forms  of  electricity  have  to  be  recog- 
nized in  medicine :  all  three  are  used  at  times  in  treatment : 
the  student  should  therefore  be  familiar  with  the  appearance 
of  the  various  kinds  of  electrical  apparatus  and  with  the 
principles  of  their  action.  The  word  "  electricity,"  and  com- 
pounds made  up  from  it,  must  be  kept  as  general  terms  includ- 
mg  all  the  varieties. 

From  the  scope  of  the  present  work  only  the  use  of  the 
instruments  in  diagnosis  will  be  considered  :  the  subject  is  thus 
much  curtailed. 

I.  The  Franklinic  (or  Static)  form  of  electricity  is  de- 
veloped by  the  frictional  excitation  of  plates  or  cylinders 
of  glass  on  appropriate  cushions.  By  such  instruments  a 
patient  can  be  charged  with  positive  or  negative  electricitv  if 
properly  insulated  on  a  stool  with  glass  legs,  or  some  efficient 
non-conductor ;  sparks  can  then  be  drawn  out  or  passed  into 
various  parts  of  his  body.  Leyden  jars  can  also  be  charged 
in  this  way.  Although  furnishing  the  means  used  in  the  oldest 
methods  of  electrical  treatment,  and  although  it  seems  to  be 
coming  again  into  more  notice  of  late  years  for  the  treatment 
of  disease,  this  form  of  electricity  has  no  recognized  place  in 
the  practice  of  dingnom.  It  is,  therefore,  mentioned  here 
simply  to  avoid  any  confusion  of  ideas  which  might  result 
from  its  omission. 

II.  The  galvanic  form  of  electricity  is  also  often  spoken 
of  as  Voltaic,  and  from  its  being  excited  by  the  juxtaposition 
of  dissimilar  metals  associated  with  chemical  action  it  is 
also  sometimes  named  contact  electricity.  The  arrangement 
for  producing  this  form  of  electricity  consists  of  "  a  pair " 
of  dissimilar  metals  and  some  appropriate  exciting  material 
contained  in  "  a  cell,"  the  whole  of  this  arrangement  being 
named  "  an  element."  These  elements  are  of  the  most  varied 
character  as  regards  the  nature  of  the  metals  and  as  regards 
the  nature  of  tlie  excitant,  as  well  as  its  mode  of  application 
to  the  metals  by  single  or  double  cells ;  there  are  also  great 
differences  as  regards  the  kind  and  degree  of  chemical  action 

28* 
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wliich  goes  oil,  ami  alw  uf  wure«  as  regards  the  actual  sise  of 
llie  elements.  The  nnmes  Hud  coiii|>osili(:in  of  some  of  the 
common  eloniente  trill  lie  mdk-aled  here^er.  A  iiiimborof 
Bucli  elements,  connected  hy  suitable  wires  in  series,  eon^litutra 


R  "  galvanic  battery  "  (or  V'oltaie  pile),  ami  the  electririty  ob- 
tained (hereby  is  sjMken  uf  as  the  ralvaiiii:  current,  or  Tery 
ntU-a  as  "the  primary  battery,"  "llie  e'mslimt  current,"  or 
"  the  continuous  current," — ihcac  nnitiea  licing  designed  to  die- 
tingiiieh  it  from  the  next  form  of  electricity.  The  rtrenglh  of 
such  a  battery  depends  on  the  nature  of  its  elements  and  im 
the  number  of  these  called  into  ploy — 10,  20,  40,  etc.,  as  the 
ctao  mav  W.     (See  Fig.  lifi.  i 

ITI.  The  fnmdic  form  of  eh^ctricity  is  the  name  applied  lo 
the  induc4^<d  curreniE  obtained  in  a  coil  when  this  is  excitcij 
by  the  influence  of  a  galvanic  current  or  of  a  maguet 
or  lew  suddenly  brought  into  relationship  with  it  or  removed 


xcileij  1 

more  J 

li 


BO  the  term  interruptefl  current  ia  often  applied  to  it  in 
medicine. 

Two  varieties  of  inBtrumonts  for  producino;  this  form  of 
electricity  are  named  according  to  the  way  it  is  produced. 
1.  If  the  current  is  induced  in  the  coil  by  the  action  of  a 
galvanic  current  which  passing  through  it  iud-uee»  a  current 
tu  the  coil,  and  at  the  aauie  time  magnetixee  a  pieoo  of  iron 
inierted  into  the  centre  of  the  coil  so  aa  to  intensify  the^e  in- 
duced currenlH,  we  speak  of  this  arrangement  as  au  "'  elcclro- 
mngnetic  balWry."  i^See  Fig.  .39.)  2.  If  the  excitation  is  by 
a  magnet  which,  by  mechanical  action,  is  made  alternately  to 
act,  or  cease  to  act,  on  the  coil  we  speak  of  this  ns  a  "  magneto- 
electric  madiiue:"  the  common  cheap  rotatory  machines, 
with  fixed  horseshoe  magnets  and  a  pair  of  boboins  or  coils, 
are  fiimliiftr  to  all  aa  being  sold  for  medical  purposes.  (See 
Pig.  40. )  The  powerful  "dynamo"  now  used  so  much  for 
electric  lightini;  is  a  d|>ecimen  of  the  same  kind  of  apparatus. 

The  esse iitial  points  in  all  faradic  hattcrira  arc  the  presence 
of  a  coil  and  arrangements  for  interruptions  (even  a  niagnel 
is  not  cesential,  although  required  in  all  batteries  for  meclical 
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purposestointensify  the  current  induced  in  the  cail).     Accord- 
e  the  current  is  from  the  inner  or  outer  coil  of  auch  a 


battery  i 


)  speak  of  the  "primary  induced  current" 
Fio.  M. 


"  BecondaiT  induced  currant : "  or  the  current  from  the  first  o 
Hecond  coil  of  an  induction  apparatus. 


;    BATTERIEa, 


Gai,V; 

For  madicBl  piirpcHm,  certain  points  in  the  eontlriiclion  of  b*lten«t 
o»ma  lo  be  im|H>rUnt.  For  exHmpla,  we  cannoi  introduce  cella  wilh 
fumiag  nilria  acid  intu  the  oliamtien  of  the  lick,  and  b  cerUiin  degrw 
of  purlabilily  in  the  battiry  U  often  euential  in  mBdical  api>1i cations. 
Conalancj'  in  the  alrent-lh  uf  the  cnrrvnl  \»  also  important,  but  rs  the 
■pplio«tion»  at  any  one  time  are  not  uiually  very  prtilcingod,  this  is  of 
iMi  conwqiicnce,  More  important  i^  il  lo  have  ballcrics  wliich  are 
nut  very  apt  In  t^i  wnin^,  ur.  M  leul,  whiuh  can  b«  Muilj  r«|>air«d. 
A  genonl  onmmu*  of  opinion  poinU  to  the  "Iieclanebj  element"  as 
the  moat  suitable,  on  the  whole,  for  nufdical  batteriea ;  there  are  no 
oorruiire  fltiida  uaed,  and  but  lilllei  di9agre»b1o  gas  evolved  ;  the  ad- 
dition of  a  little  water  is  usually  nil  that  is  required  for  a  lonn  lime 
in  altendini;  to  the  cellf,  and  the  haiter^r,  although  Ionic  dieuged,  may 
uiubIIv  he  fouoil  quile  reudy  for  action  without  preliminary  prepara- 
tion of  any  kind. 

A  battery  corw'Iaof  BKmiipof  vlemente  joinei)  toiiethor  by  oonnect- 
Ipg  wires,  usually  in  SDrSea,  so  that  the  sine  plate  of  the  one  element 
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is  connected  with  the  carbon  (or  other  equivalent)  plate  of  the  next ; 
the  terminal  plates  of  the  whole  series  are  connected  with  two  con- 
ducting wires  and  handles  for  the  application  of  the  current,  the  posi- 
tive and  negative  poles  respectively.  The  current  may  be  best  conceived 
of  as  starting  from  the  zinc  plate  (or  the  one  most  easily  acted  on  by 
the  exciting  fluid),  then  passing  through  the  fluid  to  the  carbon, 
platinum,  silver,  or  copper  plate  (or  the  one  less  easily  acted  on),  and 
from  this  point  through  the  wires,  when  (by  means  of  some  conductor) 
the  circuit  is  made  complete  by  joining  the  terminal  plates,  and  bo 
back  to  the  zinc  plate  again  to  resume  its  circuit  as  before;  the  same 
circuit  goes  on  through  any  number  of  elements  which  may  Rearranged 
in  electrical  connection. 

The  current  is  thus  from  the  zinc  to  the  carbon  within  the  cell;  but 
from  the  carbon  to  the  zinc,  through  the  conducting  terminal  wires, 
outside  of  the  cell  or  battery.  Some  confusion  is  apt  to  arise  from 
this  distinction;  the  zinc  plate  being  spoken  of  as  the  ^<  positive 
metal ;"  the  copper,  silver,  platinum,  or  carbon  being  the  *^  negative;" 
whereas  the  terminal  of  the  last  zinc  is  the  *^  negative  pole,"  and  the 
terminal  of  the  last  copper,  carbon,  etc.,  is  the  **  positive."  To  dis- 
tinguish which  is  which  in  a  given  battery,  we  may  look  to  see  with 
which  of  the  metals  the  conducting  wire  or  the  terminal  is  connected, 
if  the  mechanism  is  exposed  to  view ;  sometimes,  however,  the  arrange- 
ment is  hidden.  We  may,  of  course,  ascertain  which  is  the  positive 
pole  by  means  of  a  galvanometer.  In  the  absence  of  this,  the  chemi- 
cal reactions  by  which  hydrogen  and  metals  are  liberated  at  the  nega- 
tive pole,  and  acids,  etc.,  at  the  positive,  may  be  readily  applied. 
Iodide  of  potassium  solutions  (with  or  without  admixture  of  starch) 
are  usually  at  hand ;  on  dipping  the  two  wires  from  a  battery  into 
such  a  solution  in  a  suitable  dish,  the  iodine  can  be  readily  recognized, 
if  the  circuit  is  complete,  appeariui;  at  the  positive  pole,  with  its 
peculiar  color.  The  term  anode  is  applied  to  the  positive  pole,  or 
sometimes  the  mark  -{-  is  used  ;  the  term  kathode  or  cathode  and  the 
sign  —  are  used  for  the  nes^ative  pole. 

In  some  forms  (Grove,  Bunscn,  Daniell)  the  two  metals  are  enclosed 
in  separate  cells,  usually  with  different  fluids  ;  the  inner  cell  is  made 
of  porous  earthenware;  this  allows  of  a  certain  interchange  of  fluids, 
and  prevents  the  deposition  of  bells  of  hydrogen  on  the  platinum, 
carbon,  or  copper  plates  by  an  oxidizing  process  due  to  the  fluid  there. 
When  there  is  only  one  fluid  for  the  two  metals,  the  strength  of  the 
current  undergoes  a  rapid  diminution  during  the  period  of  its  being 
in  action.  A  form  of  Bunsen's  element  has  been  devised  by  Stobrer 
with  only  one  exciting  fluid,  oxidation  being  obtained  by  the  intro- 
duction of  chromic  acid  into  the  centre  of  the  carbon  cylinder. 

The  "collector,"  by  which  we  can  call  into  play  a  smaller  or 
larger  number  of  the  elements  comp'-ised  in  the  battery,  is  often  in 
the  form  of  a  dial.  The  diagram  (Fi^.  38,  N,  F,  and  M)  indicates 
how  a  wire  is  carried  up  from  the  last  zinc  plate  of  the  series  to  one 
of  the  terminals  for  the  conducting  wire  representing  the  negative 
pole ;  while  a  series  of  connecting  wires  are  led  up,  at  stated  intervals, 
to  the  studs  marked  with  the  numbers;  this  stud  can  be  brought  into 
electrical  contact  at  the  will  of  the  operator,  by  means  of  a  rotating 
handle,  with  the  terminal  for  the  positive  pole;  many  other  devices 
are  resorted  to  for  the  same  purpose. 
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BUelrUal  Uniti, — The  power  of  ■  cell  is  eBtimated  by  Ibe  amount 
□f  wurk  il  can  do ;  tbii  can  be  aacorlsined  in  varioua  wiijr*  (tay  by  the 
decum position  of  wuter),  and  fir  the  [lurposeB  of  compariton  units  are 
Ntabliahed  The  "  electro- motive  force"  of  a  DHinell's  cell  newly 
chiirKed  (with  sulphuric  acid  1  to  tl)  may  be  reK&rdod  tu  very  near 
the  British  Auociatioti  itandard  or  unit  of  ekctro-mntiTe  force ;  thie 
UDilia  called  a  "volt."  Some  elements  have  an  elect  ro-motiTe  force 
more  than  such  a  Daniell,  and  others  leai ;  this  depends  on  the  rela- 
titinihip  toeacbotberof  the  spec  ia]  metals  used,  and  on  the  strength 
of  the  exciting  fluid  even  in  cells  of  the  same  construction,  but  the 
mere  titt  of  the  elements  does  not  nll'ect  the  amount  of  ol ec I ro- motive 
foroe  or  "  potential  "  indicated  in  vulls.  The  accompanying  table  may 
be  found  useful  as  a  guide  in  judging  of  the  relative  power  of  batteries 
with  different  elementa. 

ttmiatatxee. — The  strength  of  current  obtainable  from  a  battery, 
however,  depends  not  only  on  Ibe  number  of  "  volts  "  thus  at  our  dig- 
posal,  but  on  the  resistance  thev  have  to  encounter.  *"'  '  ' 
kinds— the  ntsUtnnce  within  the'  battery,  and  the  resie! 
the  battery.  The  resistance  outside  may  again  be  divi 
tion  wilb  mpdical  uses,  into  the  resistance  presented  b^  the  conducting 
lally  so  slight  as  to  be  ignored,  and  the 
for  the  part  of  the  body)  placed  in  the 
circuit;  this,  although  vaiinble,  is  alwayi  very  great  (ectimated  at 
1200  or  ISOOobms,  or  more  by  some  authurllies.  even  after  careful 
moi'ilenina  of  the  skin).     The  resistance  within   the  battery  c 


and  handles,  which  ii 


«  outside  of 


expressed  in  units  of  resist- 
by  a  column  of  mercury  of 
oilofwirr  -"-•-■    ' ■- 


.  .«  termed  QAnis.  This  is  ru 
deSnitediiaensions,  or,  in  practi 
and  thickness. 

Ohn'a  Jiaio— The  streneth  of  the  current  is  represented  by  the  num- 
ber of  "volts"  or  tho  oleclru-m olive  force,  divided  bv  the  tnu! 
amount  of  reiislante  or  "ohms."  Or,  if  we  use  symbols,  C=Uur- 
renlj  A'^  Electro-motive  force;  £  ^Resistance;  we  have,  acrordine 
toOhm'i  law,  "the  current  is  equal  to  the  aleclro-motive  force  divided 
by  the  ra>iiliuiO«," 


Unit  of  Quon/ify, — The  unity  of  ijiiantity,  or  the  current  produced 
by  a  "volt"  through  an  "ohm,"  i*  called  an  smpdre  (formerly  a 
Weber). 

If  the  question  of  time  be  introduced  along  with  the  quantity,  one 
ampire  in  a  second  is  called  a  couttimb. 

li'me  confusion  still  uii>ttH  fnim  changes  in  the  nomenclature  M 
regards  the  "  wobor,"  "ampire,"  and  "ooulomb," 

AccBseoRy  Apr 


itandardi  for   this  purunse, 
ter,"  oftDD  supplied  witn  ba 


— Tbe  strength  of  the  current  may  be  measured  with 
cnnaiderable  acooracy  by  means  of  galvanomeler*  specially  graduated 
"  ....       ...  uMMi.      (The  ordinary  '<  (nngenl  galva- 

n  battenoi,  ia  tuoful  ai  determining  the 
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the  luunilntu  of  the  i 

Q  Indii-mtiiiu  it 


int— ahowing.  Ihcrefure,  Ihs  «olivitv  of  Iho  bHtterji, 
inpciiunf,  and  ibo  direclion  of  Ibe  current,  but 
L«  strength.)  In  a  "dead  beat"  gilvinonieler 
ibe  needle  cuaiui  mpidly  to  m  ■laliunarj'  point  and  *o  U  to  be  preferred 
in  practice, 

Thediv[doti  int.)  Ihe  lOOOih  partof  ifae  unit  ia  tbe  "  niilli«[npi>re" 
ft  de  Waltevllle,  and  r^^nrded  bj  him  t  laosi  convenient  for  medi- 
ciil  |iurpu*ii>;  S.  10,  20  milliikmpSrea  are  eitimattd  as  equivalent  t<>  10, 
30,  or  80  Daniell's  elemeoU,  if  tbe  cundilioas  under  wbiuh  ibey  are 
uMd  are  ilinilar,  the  mistanoe  to  be  overcome  bein);  in  tbe  circuit. 

Rhto*(at  — R«3iiunce  ii  measured  b;  "  ohmi  "  An  inilniment  f>-r 
Introducing  reililance  iotu  ihe  circuit  i«  called  a  "rbeostat."  The 
rMiitanoe  niajr  be  f;raduBted  roughly  by  iliding  up  and  down  a  metal 
rod,  through  varying  quantities  of  water  <ir  auk  water  contained 
wtthln  a  tuilable  tuM,  the  bouoni  of  the  lube  and  the  sliding  rr'd 
being  b'lth  in  electrical  conneciion  with  tbe  terminaU  of  the  baitery 

iwatrr  rheottat)  j  more  accuracy  Is  obtained  by  using  cuilt  of  wire  of 
adriile  length,  etc.,  with  known  |H>wen  of  remittance;  more  rti-enlly 
plumbago  haa  been  utiliaed  fur  Ihu  pur^c.  As  the  current  itrengtli 
depends  on  tbe  "  electri>-moti ve  force  divided  by  the  reeislance,"  i[  i* 
clear  tJial  the  ttrvngtb  may  be  varied  (11  by  invrvasing  or  diminishing 
the  number  of  "  volt*  "  {or  practically  by  vnrying  the  number  of  ele- 
raonls  brnugbt  into  play);  or  (2)  by  diminishing  or  increasing  the 
number  of  "  obnis  "  or  resistance  by  means  of  a  rheostat  Interposed 
in  the  cirvuit.  We  may  in  this  way  lue  the  full  strength  of  a  large 
battery  (say  of  80  or  100  elements),  and  vary  the  strength  in  the  ap- 
plication by  using  more  or  lees  resistance,  tbe  resulting  current  strength 
or  dote  being  measured  by  a  luitnble  galvanometer. 

The  resistance  of  tbe  parts  of  the  human  body  to  which  the  appll- 
caliims  are  made  is  »o  enorinnus,  as  compared  with  the  resistance 
within  tbe  batteric*  we  uie  or  in  tbe  conducting  wires  and  handtei, 
that  It  assume*  great  importance  in  relation  to  (he  strength  of  currant 
required  In  medioal  worli.  Tbe  main  part  of  the  r«iilance  is  in  the 
•km  iuelf;  this  i*  very  greatly  leatened  by  complete  moistening  with 
simple  water,  and  etpoeiallv  lukewarm  rati  water;  but  even  when 
thia  moistening  is  carefully  done,  tbe  individual  rcsiitance  In  ihe  body 
of  one  patient  rnay  be  found  to  vary  much  fnmi  that  of  ani'thv r, 

TA*  OanditUag  Wire*  or  Rhtvplutrta. — The  amount  uf  resistance 
presented  by  the  conducting  wires  varies  according  to  their  length, 
thicknen,  and  composition.  As  ii  Is  desirable  to  eliminate  fourcea  of 
confusion  and  make  cumpariiuns  Muier,  Erb's  standard  patlerns  are  to 
b«RCommcnilHl. 

Tkt  handlu  or  tttetrodr.t  require  to  be  of  various  ilzei  for  applica- 
tions In  different  siluatiutis.  We  snmellmes  require  llne-puinted 
handia,  and  at  olber  times  large  llat  elcctrodm  for  application  to  tbe 
•lernum  or  back,  Krb'a  itandariii  are  termed  "l)ne"  =  i  cent,  in 
diameter;  "*matl"  =  l{  to  '1  cent.;  "mndium"  =  4  tu  u  cent. ; 
"  large  "  c^  5  or  6  X  '<^  "''  '^  ^'"^  ^^  '*  *  natter  of  great  impor- 
tance that  tome  or  our  hHndlu*  should  bafurniabfd  with  an  inierrupter 
fur  making  or  breaking  tbe  circuit  without  any  further  trouble  on  our 
pari  than  nreuing  a  sppin|[ ;  the  reactions  obtalnrd  only  on  opening 
or  cliAlng  the  galvanic  current  can  thus  be  rritically  watched.  Ills 
necessary  to  have  the  electrodes  covered  with  some  material  capable 


FARADIC    BATTER-IES.  277 

of  absorbing  water,  as  this  is  required  to  favor  the  conduction  through 
the  skin. 

A  commutator  for  stopping  the  current,  and  for  suddenly  reversing 
it,  should  also  be  part  of  the  apparatUH  in  a  battery  for  medical  diag- 
nosis. In  this  way  the  poles  can  be  changed  without  shifting  the 
electrodes. 

Faradic  Batteries. 

Of  the  two  forms  already  mentioned,  the  one  with  a  galvanic  ele- 
ment and  the  other  wilh  a  fixed  magnet,  it  may  be  said  that  the  former 
is  much  the  more  serviceable  instrument,  both  for  diagnosis  and  treat- 
ment; it  simply  requires  to  be  started  by  the  operator,  and  it  permits 
of  much  more  precise  regulation  of  the  strength.  The  second  form, 
unless  driven  by  clockwork,  requires  some  one  to  turn  the  handle,  so 
as  to  allow  the  operator  to  have  his  two  hands  free ;  it  is  less  under 
bis  control,  and  the  current  is  ver}*  apt  to  be  variable  and  at  times 
disagreeably  painful,  from  sudden  accessions  of  strength ;  on  the  other 
hand,  such  an  instrument  is  less  liable  to  be  out  of  oMer  if  left  unused 
for  long  periods. 

The  current  induced  in  the  inner  coil  of  an  electro-magnetic  appa- 
ratus at  the  making  or  closing  of  the  galvanic  circuit  is  in  the  oppo- 
site direction  to  that  which  comes  from  the  galvanic  element  ilself ; 
this  current  induced  in  the  inner  coil  is  called  the  •*  extra-current"  by 
physicists  ;  its  strength  on  the  making  of  the  galvanic  current  is  thus 
diminished,  so  far,  by  the  strength  of  the  current  from  the  element 
itself  which  is  in  the  opposite  direction  ;  on  the  breaking  of  the  circuit 
there  is  no  such  deduction  from  the  strength  of  the  current  thus  in- 
duced. Although  in  medical  batteries  it  is  called  the /primary  current, 
it  n^t  always  be  borne  in  mind  that  it  is  really  a  current  induced  in 
the  coil.  The  presence  of  induced  currents  in  the  inner  coil  gives 
rise,  by  induction,  to  currents  in  the  second  or  outer  coil — alternately 
in  opposite  directions — on  their  instantaneous  occurrence  and  cessa- 
tion ;  the  current  from  the  second  or  outer  coil  is  called  the  aecotidary 
current. 

The  terminals  from  such  induction  coils  transmit,  therefore,  cur- 
rents in  alternately  opposite  directions  in  rapid  succession,  and  so  we 
might  suppose  that  the  original  ditference  in  the  current  from  the 
positive  and  negative  poles  of  the  element  would  be  lost,  and  that  no 
distinction  in  the  poles  of  an  induction  apparatus  could  cxis^t.  It 
seems,  however,  that  there  is  a  difference ;  this  can  be  well  shown  by 
reversing  the  poles  of  a  powerful  battery  in  cofinection  wilh  Oei.ssler'8 
vacuum  tubes  when  the  change  of  color  at  the  poles  becomes  apparent. 
The  difference  can  even  sometimes  be  felt  in  the  physiological  action 
of  the  two  poles  on  the  muscles,  by  grasping  in  each  hand  the  elec- 
trodes of  an  induction  apparatus.  It  is  well,  therefore,  to  preserve 
the  distinctive  names  of  the  poles,  even  in  such  batteries.  Special 
arrangements  have  been  devised  in  medical  batteries  for  obtaining 
the  induced  current  always  in  one  direction  ;  in  such  batteries,  of 
course,  the  positive  and  negative  poles  are  quite  distinguishable. 
(The  uni-direction  battery  of  Dr.  Di-xon  Mann,  made  by  Mottcrshead 
&  Co.,  Manchester.) 
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Ur  caurM.  k  rhnuUt  may  be  u«ed  m  In  gklvanie  bBtt«ri«<  for  inter- 
pnatng  gntdukted  reniitanca  knd  h>  regulating  the  ilrwngth  i>f  the  cur- 
"  '  \i  applied.  Ab  yet,  nu  acoiirale  Mtlmate  uf  the  exact  drvniclh  cf 
induction  curronti  U  arailabU  in  msdical  balUriti.  Scientiflcalljr 
"tbe«»paaily  deflnitd  by  the  cuuditiin  ihnl  a  ci>iilomb  (.-har^ai  it  to 
tfae  potential  of  a  volt  I*  called  m/arad." 

Tha  atrength  of  an  Induction  appomni  depondi  on  the  number  and 
ilnDgth  or  ibealeinanU  by  which  It  i*  excited;  on  tha  Ifngth  and 
flnanea  of  the  wire  In  th«  coila  and  un  tha  aiic  and  cunBtrucllon  of  tbe 
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bar  of  soft  iron  or  wires  magnetized  within  the  inner  coil.  For  diag- 
nostic purposes  a  powerful  instrument  is  desirable  in  case  such  may 
be  required. 

Object  of  Electrical  Tests. 

We  aim  at  ascertaining  the  condition  of  the  nerves  and 
muscles  in  their  relationship  to  electrical  stimuli.  It  is  the 
peripheral  nervous  apparatus  to  which  the  tests  are  applied 
and  concerning  which  definite  statements  can  be  made ;  but 
we  are  enabled  by  inferences  from  these  results,  and  from  our 
pathological  knowledge,  to  judge  at  times  of  the  condition  of 
the  central  portions  of  the  nervous  system  also. 

Sensory  Nerves. — The  nervous  system  may  be  explored  as 
to  its  sensory  and  motor  integrity  in  transmitting  electrical 
stimuli.  The  sensory  impression  conveyed  from  the  applica- 
tion of  the  faradic  current  corresponds  very  well  with  wnat  is 
termed  "  common  sensation,*'  especially  with  painful  impres- 
sions, and  the  peculiar  tingling  produced  by  this  excitation 
may  be  perceived  as  affecting  not  merely  the  terminal  nerves 
if  these  are  locally  stimulated,  but  the  terminal  nerves  dis- 
tributed from  the  nerve  thus  excited.  The  method  of  testing 
will  be  referred  to  i)resently.  With  the  galvanic  current,  we 
have,  in  addition  to  a  true  electrical  stimulation  of  the  sensory 
fibres  affected  by  the  poles,  an  irritation  from  chemical  action 
in  the  skin  going  on  under  the  electrodes. 

Motor  Nerv&i. — The  great  nerve  trunks  and  plexuses  may 
be  explored  as  to  their  power  of  transmitting  motor  impulses 
on  electrical  stimulation,  and  we  may  be  able  thus  to  see  the 
muscles  animated  by  the  branches  from  such  nerve  trunks 
contracting  actively,  or  we  may  see  certain  muscles,  supplied 
by  certain  branches,  remaining  inactive,  in  the  event,  for  ex- 
ample, of  an  injury  involving  such  branches. 

Motor  Points. — The  muscles  are  found  to  be  readily  stimu- 
lated by  the  excitation,  with  either  current,  at  the  point  of 
entrance  of  the  nerve.  These  are  the  "  motor  points  "  studied 
by  Ziemsscn  and  so  important  in  the  practical  application  of 
electricity.  A  normal  response  thus  obtained,  shows  the  in- 
tegrity of  such  terminal  branches  entering  the  muscle  so  far 
at  least  as  the  transmission  of  electrical  stimuli  is  concerned. 

MuseleM. — The  muscular  system,  however,  may  be  acted  on 
directly  by  galvanic  stimuli — individual  fibres  being  excited 
by  the  application,  even  apart,  apparently,  from  any  nervous 
influence.  But  the  j)reservation  of  the  nutrition  and  func- 
tional activity  of  the  muscle  dej)ends  very  much  on  the  j)re- 
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servfttion  of  nervous  connections,  and  eo  the  presence  or  ab- 
sence of  muecular  action,  even  in  a  cuse  of  injury  Ui  th« 
nerve,  enables  us  to  judge,  so  far,  of  the  profoundness  of  the 
disturbance  thus  brought  about.  Ecactions  can  be  obtaiae<l 
iu  paralyzed  muscles  on  the  application  of  powerful  gatvanie^ 
currents  so  loug  as  the  muscle  is  not  hupele^ly  atrophied. 

Central  Nervoiu  iSi/gtem. — The  central  nervous  system  is  leas 
available  for  electric  exploration,  but  certain  lesions  at  the 
anterior  cornua,  where  the  motor  roots  emerge,  come  praclic- 
ally  to  resemble  lesions  of  the  motor  roots,  or  the  motor  libns 
of  the  nerves  themselves.  On  the  other  hand,  lesions  in  the 
brain,  although  producing  profound  paralysis,  leave  the  nerves 
quite  capable  of  transmitting  electrical  stimuli  for  a  long  time. 
Hence  the  presence  and  absence  of  perturbations  in  the  elec- 
trical reactions  may,  at  times,  be  used  for  inferring  the  exists 
enee  or  non-exialence  of  a  central  lesion. 

Method  of  Testinq. 

I'litiir  M'ihod.- — In  applying  tests  for  diagnostic  purposes,  we 
try  the  two  poles  Bejmrately,  and,  as  a  rule,  we  begin  with  the 
negative  |wile  or  kathode :  this  applies  even  to  the  use  of  faradic 
batteries;  with  them  we  use  the secondar)' current.  By  means 
of  a  commutator,  the  current,  of  couree,  can  be  reversed  with- 
out disturbing  the  position  of  the  electrodes.  The  other  pole 
is  applied  by  preference  in  the  form  of  a  flat  electrode  of  large 
size,  duly  moistened,  and  held  hrmly  by  the  band  of  tbe 
patient,  or  bv  some  other  contrivance,  over  a  mesial  part  of 
the  body,  suc'h  as  the  sternum,  the  nape  of  the  neck,  or  ab- 
domen. The  first  two  are  generally  preferrecl :  over  the 
steriiuni  tlie  patient  may  bold  the  ^late  pretty  equably  him- 
self: or  by  a  little  padding  between  it  and  his  clothes  it  may 
he  proiHiriy  adjusted  and  retained :  or  at  the  neck  a  knitted 
worsted  band  affords  the  desirable  elasticity,  or  other  contriv- 
ances mav  be  resorted  to.  These  situations  are  selected  as 
bcitig  iiiilfflerent  or  remote,  and  aa  being  equal  for  both  sides 
of  tlic  iMidy  in  comparative  tests. 

iVrnw^. — For  testing  the  aeryss  of  teiuudinn  wo  use  for  the 
part  U<  Ix'  li-sted  an  electrf»de  in  the  form  of  a  wire  brush. 
Erb  hns<lcvised  an  electrode  having  a  similar  effect,  from  a 
multitude  »f  enmlucting  poinfa,  without  the  meclianiiiil  irrita- 
tion of  the  wire  fibres  in  the  brush.  This  form  of  application 
requires,  of  couree,  no  moistening  of  the  skin.  The  faradic 
current  i"  usually  employed  for  .such  puqwiws,  ami  wi'  measure 
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by  the  sliding  scales  already  mentioiied  the  streugth  required 
to  cause  a  distiuct  scDsaliiin,  however  slight,  and  the  strength 
which  gives  rise  to  actually  painful  impreesious.     When  the 
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this  HiutluKl  a  pretty  roliable  basis  tor  aacertainiuK  the  degree 
nt.    No  absolute  standard  can,  however,  be  laid 
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down,  and  the  atrength  perceived  as  painful  no  doubt  Tariee 
mucli  in  individual  cases  even  in  health. 

In  applying  such  tests,  with  strong  currents  at  least,  mus- 
cular contractions  may  be  produced,  aod  the  patient  may  have 


the  wiise  of  tills  (riiiitnu-ticiu  in  the  mui-clc!*  in  addition  to  the 
Mi'iisiitiim  in  IJii'  ('iiiiiut'i)us  nt'rvew.  This  is  UtmiimI  electrn- 
miiKni/iir  Aai^ibililij ;  it  viirios  uoiiKJilenibly  in  degree  in  certain 

CHSC'S. 


The  motor  nerves  are  tested  with  both  gaivanic  and  faradic 
curreuta.  The  auode  is  applied,  as  before,  in  the  form  of  a 
laree  plate  over  the  steroiiiu  or  at  the  nape  of  neck.  The 
kauiode  is  applied  in  the  form  of  a  "  small "  or  "  fine  "  elec- 
trode, according  to  the  size  of  the  nerve  explored.  In  this 
case  the  electrodes  must  be  thoroughly  moistened  by  frequent 
dipping :  with  the  galvanic  current  warm  salt  water  or  weak 
acid  is  preferred  as  greatly  favoring  the  conduction :  with  the 
faradic  battery  simple  water  is  sufficient.    Not  only  the  elec- 


trodes, but  the  skin  also  where  they  are  applied,  should  be 
well  moistened  or  soaked.  Any  difference  in  this  respect  may 
give  rise  to  the  appearance  of  a  difference  in  the  electrical 
reactions  when  really  there  is  none.  The  region  of  the  nerve 
trunk  where  it  is  most  superficial  is  selected  by  preference,  and 
exactly  symmetrical  spots  arc  selected  for  the  comparison  of 
the  two  sides.  When  there  is  one  side  sound  we  have  here, 
of  course,  a  standard  in  the  individual  himself,  but  when  both 
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sides  are  implicated  in  the  disease  we  are  driven  to  general 
comparisons  with  other  patients,  or,  better  still,  with  other 
nerves  in  the  same  patient :  thus  it  is  found  that  the  peroneal, 
the  ulnar,  the  tempore  facial,  and  the  spinal  accessory  are 
usually  stimulated  to  action  by  a  similar  strength  of  current : 
by  comparing  the  strength  required  for  the  stimulation  of  one 
01  these  with  that  required  for  another,  we  can  say,  even  when 
both  sides  are  diseased,  whether  there  is  a  notable  departure 
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from  the  normal.  It  niiiv  happen  as  a  raritv,  oven  in  health, 
that  there  is  a  marked  difference  of  excitability  between  the 
two  sides  of  the  body,  due  to  a  difference  in  the  resistance  of 
the  structures,  even  after  they  have  been  fully  and  e(|ually 
soaked  with  water.     The  proof  of  this  difference  may  be  ob- 
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tained  by  means  of  the  galvanometer,  and  so,  if  tUc  faratlic 
battery  gives  such  diversities,  it  may  be  necessary  to  test  with 
the  galvanic  battery  and  a  galvanometer  in  the  circuit  before 
definitely  concluding  that  there  is  really  such  a  difference, 


The  difference  of  the  reactions  in  this  part  of  the  investiga- 
tion is  one  aimply  of  degree;  it  is  estimated  by  the  readiness 
of  response  to  the  currents  of  various  strengths,  whether  gal- 
vanic or  faradic.  We  must  watch  the  contraction  of  the 
muscles  animated  by  the  nerve  in  question.  Sometimes  the 
observer  is  apt  to  be  misled  by  the  action  of  other  muscles, 
animated  by  quite  different  nerves,  from  the  indirect  stimula- 
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tion  carried  to  them  from  a  diflusion  of  the  current.  In 
watchiDz  the  muscular  contraction  we  muat  have  a  good  direct 
light  falling  equally  ou  both  sides ;  we  can  usually  secure  this 
b^t  in  the  aitling  posture.  We  note  the  minimum  strength 
of  each  current,  faradic  and  galvanic,  which  excites  contrac- 

Fio.  47. 


tion  :  i.r  we  may  find  un  iiba-nec  of  nrs|H.nsu  ivitli  llic  lii^rhwt 
nt^en};lll^^  of  ihc  tiir.ulii-  current,  or  it  may  Ixi  of  hoth  I'urrents. 
OccJieioiially  in  di^iettsc  tlic  nerves  i-how  an  incrcaj'fd  excit- 
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ability,  but  much  more  commonly  there  is  a  diminution  or 
abolition. 

In  using  the  faradic  current  the  electrode  may  be  applied 
for  a  few  seconds,  or  lifted  and  reapplied  as  may  seem  neces- 
sary to  assure  ourselves  of  the  muscular  action ;  or  single 
shocks  may  be  passed  by  using  the  arrangement  for  this  pur- 
pose possessed  oy  some  batteries  (see  Fig.  41),  or  the  finger 
may  be  used  to  regulate  the  action  of  the  vibrating  hammer, 
or  interrupting  handles  or  commutators  may  be  used  for 
cutting  off  and  joining  the  circuit.  With  the  faradic  current 
during  the  continuance  of  its  passage,  the  muscle  contracts, 
and,  if  prolonged,  it  becomes  tetanized. 

With  the  galvanic  current  the  reaction  of  the  muscles  is 
obtained  (with  ordinary  strengths  of  battery  at  least)  onljr 
at  the  moment  the  current  begins  to  pass  and  the  moment  it 
ceases — i.  e.,  at  the  "  closure  *'  or  "  making  "  of  the  circuit 
and  at  the  "  opening "  or  "  breaking "  of  it.  This  can  be 
readily  felt  on  taking  one  electrode  in  one  hand  and  dipping  the 
other  into  a  basin  with  salt  water  containing  the  other  elec- 
trode ;  at  the  moment  of  putting  the  hand  in  there  is  a  shock 
and  muscular  contraction,  and  also  at  the  moment  of  with- 
drawing it ;  during  a  steady  immersion  of  the  hand  there  may 
be  a  tingling  sensation  but  no  shock  or  muscular  twitching. 
This  is  a  point  of  great  importance  both  in  diagnosis  and 
treatment. 

The  facility  with  which  the  shock  occurs  depends  on  various 
circumstances :  the  strength  of  the  current ;  which  pole  is 
applied;  the  suddenness  with  which  the  circuit  is  made  or 
broken;  and  this  sudden  change  is,  of  course,  intensified  by 
the  previous  passage  of  a  current  for  a  little  time  in  the  oppo- 
site direction,  so  that  sudden  reversings  of  the  current  by  a 
commutator  afford  powerful  stimuli.  The  importance  of  sud- 
den closures  and  openings  of  the  circuit  calls  for  the  use  of 
interrupting  handles,  so  that  the  electrode  duly  moistened 
may  be  firmly  pressed  over  the  spot,  and  then  the  circuit 
closed  or  opened  as  desired.  The  firmness  of  pressure  with 
which  the  electrode  is  aj)plied  to  the  skin  influences  the  facility 
of  the  conduction  of  the  current  very  much,  and  so  it  follows 
that  the  gradual  application  of  pressure,  or  the  sliding  up  of 
the  electrode  cautiously  from  thick  cuticle  to  the  thinner  skin 
over  the  part  tested  lessens  the  suddenness  with  which  the 
change  in  the  nerve  is  produced  by  the  electrical  stimulation, 
and  so  lessens  the  readiness  of  the  muscular  response.  In 
applying  or  removing  a  soft  sponge  we  have,  of  course,  vary- 
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iug  degrees  of  lliiti  suddeiiuew,  Hud  this  hitroducea  confua 
in  the  comparisoD  of  our  results;  with  an  electrode  held  on 
firmly,  and  with  the  circuit  closed  or  opened  suddenly  by 
metal  connections,  we  are  afforded  means  fur  a  fair  comparison. 

"  Local'ned  eUdrizaiion "  of  tJie  muscles  is  efiected  in  two 
ways.  In  searching  with  an  electrode  over  a  limb,  we  find 
certain  "  poinia  of  election  "  where  the  application  at  once 
excites  the  contraction  of  a  given  muscle,  or  of  a  defiiut« 
portion  of  it  iu  the  event  of  its  being  a  large  one.  These  are 
the  "  motor  points  "  of  Ziemesen,  and  have  Deen  Bhonn  to  be 
the  entrance  points  of  the  nerves  to  the  muscle.  They  can 
be  learned  by  a  little  practice  on  a  limb,  but  considerable 
guidance  is  afforded  by  the  diagrams  given  by  ZiemsBOfi.Bome 
of  which  are  here  reproduced.  We  avail  ourselves  of  these 
points  in  stimulating  the  muscles  by  the  pole  of  either  the 
faradic  or  the  galvanic  batt«ry.  As  before,  we  lest  with  the 
faradic  current  before  the  galvanic,  and,  as  before,  we  use 
the  kathode  or  negative  pole  first.  We  note  the  minimum 
strength  with  which  the  muscles  can  be  excited,  and,  of  coun 
we  notice  which  muecles  or  which  group  of  muscles  respt 
to  our  stimulus  and  which  do  not. 

With  the  galvanic  current  we  proceed  to  ascertain  «  _ 
pole  ("  katliode  "  or  "  anode  ")  over  a  "  motor  point "  pf^ 
muscular  contraction  with  the  least  strength  of  current,  ' 
whether  this  response  occurs  more  readily  with  the  "cloB 
or  the  "  opening  "  of  the  circuit. 

In  health  the  order  h : 

{!)  The  minimum  strength  of  current  gives  with  k»l 
on  dosing  the  circuit,  a  contraction. 
r  (.2)  Applying  more  strength,  we  next  get  with  n 
j  uptrning  the  circuit,  a  contraction. 

I  1 3)  With  about  the  same  strength,  with  anode,  on  ( 
(  the  circuit,  a  contraction. 

(4)  Lastly,  on  using  a  greater  strength,  with  kathoddj 
o[)ening  the  circuit,  a  contraction. 

By  taking  the  initial  Ictlorij  of  the  imiiortaut  words  nt\ 
alHive,  wc  have  eyinlHils  which  stand  thus,  as  ihc  onlct 
facility  with  which  contractions  arc  produced  in  health  : 

(1)  A'.  V.  C.  =  Knthodic  closure  contraction, 
( (2)  A.  0.  (.!.  =  Anodic  opening  contraction. 
( (3)  A.  C.  C.  =  Anodic  closure  contraction. 
{4j  K.  0.  C.  =  Katbodic  oj»ening  contraction. 
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Bj  using  very  strong  currents  in  healthy  subjects  we  may 
with  (1)  kathodic  closure  produce  tetanus  of  the  muscle ;  (2) 
with  kathodic  opening  a  slight  contraction ;  (3)  with  anodic 
closing,  and  (4)  with  anodic  opening  a  stronger  contraction. 
In  symbols  this  is  expressed  thus :  (1)  A".  C.  Te,;  (2^  K,  0,  C; 
(3)  A,  a  C: ;  (4)  A.  O.  C 

Sometimes  we  have  phenomena  produced  both  of  a  sensory 
and  motor  character  with  duration  of  the  current ;  this  is 
expressed  by  the  symbol  D.  Thus,  K.  D.  Te.  would  indicate 
the  occurrence  of  tetanus  in  the  muscle  during  the  passage 
of  the  current  at  the  kathode.* 

Qualitative  Changes  in  Reactions. — We  may  have  in  dis- 
eased conditions  alterations  in  the  electrical  reactions,  not 
merely  of  a  qnaniitative  character — i.  e.,  cither  excessive  or 
diminished  for  a  given  strength  of  current,  but  we  may  have 
also  qualitative  alterations.  The  qualitative  changes  may 
show  themselves  by  presenting  an  altered  series  of  reactions  in 
respect  of  the  two  poles  and  their  occurrence  at  the  opening 
or  closing  of  the  circuit;  thus  we  may  find  the  anodic  closure 
contraction  as  readily  obtained  as  the  kathodic  closure  con- 
traction instead  of  re(]uiring  more  battery  power;  it  may 
even  be  produced  with  a  less  strength  of  current  than  the 
other.  But  further,  we  may  have  alterations  in  the  manner  of 
tits  contraction ;  the  muscle  may  respond  to  the  galvanic  stim- 
ulant, and  may  indeed  act  with  a  very  low  power  of  the 
battery  current,  but  instead  of  the  normal  sudden  twitch  the 
contraction  may  be  slow  and  long  drawn,  resembling  some- 
what the  vermicular  contraction  of  the  organic  muscles. 

Reaction  of  Degeneration  (R.D.)  is  an  interesting  and 
important  phenomenon.     "  It  is  characterized  in  the  main  by 

1  The  symbols  used  for  electrical  reactions  were  originally  Introduced  in  <3ermany, 
and,  unfortunately,  there  is  some  confusion  when  the  initials  of  the  English  equivalents 
&r«  substituted  for  the  initials  of  the  German  words.  Even  in  English  writings  the 
forms  kathode  and  cathode  are  l>oth  used,  and  so  we  may  have  K.  or  C,  or  Kn.  or  On. 
By  using  K.  for  kathode,  we  lessen  the  confusion  frum  ii  repetition  of  C.  fur  "closure** 
and  for  "contraction  "  A.  or  An.  =  an<Mle  ;  K.  or  C.  ur  K-t.  or  CVi.  =  kathode  or  cathode ; 
O.  —  closure  of  the  circuit  (or  making  it)  ;  ().  =-  0i>ening  of  the  circuit  (or  breaking  it) ; 
C.  •— contraction  of  a  muscle;  C  and  C"' -^  very  marked  and  still  more  accentuated 
contractions;  T.  or  Te.  <=» tetanus  of  a  muscle  ;  8.  ^  sensation  produced  on  stimulating 
■ensory  nerv«>ci ;  D.  —  Duration  of  the  current,  as  opposed  to  mere  closing  and  opening 
of  the  curcuit.  The  musical  symbols  <>  (crescendo  and  diminuendo)  indicate  increase 
and  diminution  :  they  are  used  to  express  the  increasing  or  diminishing  loudness  in  the 
•oands  produced  on  electrical  stimulatiou  of  the  auditory  nerve  ;  they  are  also  used  to 
show  the  relationship  of  one  retvction  of  muscle  being  greater  than  another  (thus  A.  C.  O 
>  K.  C.  C— 'the  anodic  closure  cotitniction  becoming  greater  than  the  kathixlic  closure 
contraction).  R.  D.  —  "  Reaction  of  Degeneration."  The  German  symbols  may  Ik;  also 
found  at  times  even  in  EnglJHh  iKioks,  and  they  are  rei)eated  here  from  the  last  edition 
of  this  manual :  A  —anode  ;  Ka.  "-  kathode  ;  8.  =  ■-  schliessung  or  closing  of  the  cir- 
cuit; 0.  —  oeffnung  or  opening  of  the  circuit ;  Z.  ^  zuckung,  or  contraction,  or  twitch- 
ing ;  Z.'  —  the  accent  indicatos  intensification  ;  i.  —  the  small  letter  indicittes  a  feeble 
conduction  ;  IV.  —  tetanic  contraction ;  KL  —  klang  or  iiound. 
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diminution  and  loee  of  the  £uradic  and  galvanic  irritabilitT  of 
the  nerves,  and  the  fn radio  irritability  of  the  muscles^  while 
the  galvanic  irritahility  of  the  miLMrles  persist?,  is  sometimes 
considerably  increased,  and  is  always  changed  qualitatively 
in  a  definite  manner/'     •  Erb.  > 

Almost  immediately  alter  the  lesion  occurs  which  gives  rise 
to  this  reaction  we  have  a  sudden  and  usually  very  great 
reduction  of  the  muscular  response  both  to  the  fiiradic  and 
galvanic  current  as  applied  to  the  nerves;  often,  indeed,  within 
a  week  or  two  weeks  no  response  can  be  obtained. 

The  same  result  is  found  on  trying  to  jaradue  the  muscles ; 
very  often  no  response  can  be  obtained  at  all :  sometimes  there 
may  be  very  flight  contractions  with  very  strong  currents. 
But  with  the  gaic*jnic  current  applieii  to  the  mwfcles  <  although 
a  slight  diminution  may  be  noticed  for  the  first  week)  we  have 
not  only  a  response  to  currents  of  moderate  intensity,  but  a 
preternatu rally  ready  rejX)nse  to  very  weak  currents.  Con- 
currently we  have  ahoraiinus  in  the  polar  reactions,  in 
particular  ihe  ain-Klie  closure  contraction  being  as  readily 
pro<lucetl,  or  even  more  readily,  than  the  kathodic  closure 
contraction  ;  and  further,  we  have  the  slowness  and  long-drawn 
character  of  the  muscular  contraciion  already  noticed.  We 
have  then  •  1 )  l«>s.<  of  faradic  an<l  yralvanic  excilahilitv  of  the 
nerves;  f2f  absence'  of  faradic  excitability  in  the  muscles; 
(3)  increased  galvanic  excitability  of  the  muscles  (early  in- 
duced and  la.<ting  for  a  jKTi«xl  of  weeks  at  least) ;  i4)  diverg- 
ence from  the  normal  series  of  j)olar  reactions  with  the  galvanic 
current,  as  reganls  the  relative  rea<liness  with  which  contrac- 
tions are  excite<l ;  i  o  a  slow  or  lt^ng-<lnnvn  contraction  of  the 
muscle  instead  of  the  normal  li<'htnin;r  like  twitch. 

A  partial  form  of  the  "reaction  (►f  degeneration**  has  also 
l>een  descril)ed  by  p]rb ;  the  phenomena  are  less  marked  and 
somewhat  confusinjr ;  in  particular  there  may  be  a  prc?servation 
of  the  faradic  excitability,  combine<l  with  the  i)eculiar  changes 
of  jM)lar  reaction  to  the  galvanic  current  already  described, 
and  with  the  latter  a  slowness  in  the  muscular  contraction 
p<'rha|>s  only  recogniziible  by  a  practise*!  eye.  The  reaction 
of  degeneration  may  continue  to  hv.  present  after  the  muscles 
concerned  have  recovered  voluntary  action,  and  occasionallv 
a  reaction  of  degenerati<m  may  be  detected  tin  lead  paralysis) 
before  marked  loss  of  jM)wer  has  apj)eare<l.  The  explanation 
of  the  "  reacti<>n  of  degeneration"  has  not  yet  been  fully  made 
out,  but  the  preservation  of  galvanic  contractility  with  the  1<ks8 
of  fara<lic  contmctility  seems  to  dejK'nd  on  the  extremely  short 
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duration  of  induction  currents.  From  their  extremely  short 
duration,  the  faradic  currents,  while  potent  for  the  stimulation 
of  healthy  nerves,  seem  unable  to  act  directly  on  muscle ;  the 
galvanic  current  can,  however,  stimulate  muscles  directly  ;  even 
with  this  form,  however,  if  the  currents  be  interrupted  with 
great  rapidity  (say  50  in  a  second),  we  again  find  an  absence 
of  muscular  contraction  under  the  conditions  described  as 
furnishing  the  reaction  of  degeneration.  Why  the  excitability 
of  the  muscle  should  be  absolutely  increased  in  the  early  stage 
of  this  reaction  is  not  so  clear ;  probably  the  changes  going  on 
in  the  muscle  itself  bring  about  this  alteration. 

Significance  of  Electrical  Reactions. 

The  significance  of  electrical  reactions  as  regards  the  sensory 
nerves  does  not  require  special  notice  (see  p.  280),  and  the 
subject  of  anaesthesia  has  been  already  discussed  elsewhere 
(pp.  195-201).  Cases  with  actually  increased  excitability  to 
galvanic  and  faradic  stimulation  of  nerve  and  muscle  are  few 
in  number,  and  probably  have  not  always  been  actually  present 
even  when  reported.  A  few  cases,  however,  with  this  reaction 
seem  to  occur  at  times  in  the  early  stages  of  cerebral  paralysis 
and  possibly  in  the  incipient  stages  of  some  inflammatory 
affections  of  the  spinal  cord  also.  This  phase  is  usually  of  very 
short  duration.  In  tetany  the  increased  excitability  seems  to 
be  well  authenticated,  and  it  has  been  alleged  with  less  weight 
of  evidence  in  chorea.  In  all  these  cases  there  may  be  pre- 
sumed to  exist  a  transient  stage  of  preternatural  excitability 
of  the  nervous  centres. 

The  chief  interest  in  this  inquiry  arises  from  the  electrical 
reactions  affording  indications  of  the  state  of  mdrition  of  the 
motor  nerves  and  muscles.  The  results  thus  obtained  have, 
therefore,  a  certain  relationship  with  the  examination  of  the 
muscles  by  the  finger  and  eye.  (See  p.  211.)  The  electrical 
reactions  and  the  nutrition  of  the  muscles  are  both  dependent 
on  their  nervous  connection  with  the  spinal  cord  through  the 
efferent  nerves ;  hence  we  have  here  a  certain  relationship  also 
with  the  results  obtained  on  testing  the  nervous  loop  concerned 
in  reflex  actions.  (See  p.  216.)  But  the  power  of  conducting 
electrical  stimuli  and  of  transmitting  voluntary  impulses  from 
the  nervous  centres  are  not  synonymous.  In  a  nerve  which 
has  been  cut  both  functions  are  lost;  but  in  a  nerve  regenerated 
there  may  be  a  restoration  of  voluntary  |)ower  and  yet  no 
transmission  of  electrical  excitation.    The  student  must  also 
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remember  thiit  ihcrc  niny  be  the  iitosL  fwrfi^ct  response  to 
electrical  stimuli  for  a  long  time  in  cases  presenting  ho^en 
formB  of  paralysis  frum  destructive  lesiuns  in  i.lie  brain  or 
flpina!  cord,  Ihe  following  theoretical  cousideratioiis  may 
help  the  student  to  follow  the  subject  as  at  present  imderetooa. 
So  long  aa  the  nervous  connecliuns  of  the  muscles  with  the 
anterior  home  of  the  gray  matter  of  the  curd  remain  jierfect, 
thu  electrical  reactions  are  but  little  affected  ;  hence  they  may 
be  preserved  for  a  very  long  period,  for  example,  in  cases  oi 
panilTsis  from  ccrebrai  lesions,  till  disuse  and  tlie  resulting 
atropnr  in  nerve  and  muscle  have  brought  about  secondary 
chnuges.  In  cases  of  hemiplegia,  therefore,  and  in  manr 
serious  cerebral  lesions  we  have  the  reactions  but  little  affected. 

In  hyswirical  nuralyaia  the  electriojil  reactions  are  normal, 
and  of  course  the  same  is  the  case  in  patients  who  simulate 
paralytic  iilfectiona.  But  even  in  gross  destructive  lesions  t^ 
the  gray  matter  of  the  spinal  cord,  the  motor  nerves  above  and 
below  (^e  affected  area  may  still  preserve  their  connections 
with  the  anterior  horns  unimpaired,  and  so  the  muscles  ani- 
mated by  these  nerves  may,  as  in  cerebral  lesions,  continue  to 
react  normally  till  secondary  changes,  from  dUuso  or  from 
spread  of  the  disease  in  the  cord,  have  been  set  up.  (The 
nerves,  however,  in  direct  connection  with  the  destroyed  area 
in  a  spinal  lesion  will,  of  course,  have  their  electrical  reactioaa 
implicated.)  Aj^ain, extensive  disease  of  ihewhitc  columns  of 
the  cord  may  exist  withuul  much  disturhunee  of  the  electrical 
rmclions,  inasmuch  as  these  lesions  often  exist  without  mucli 
tendency  to  implication  of  the  anterior  horns.  Hence,  evan 
in  bad  forms  of  locomotor  ataxy  and  in  spastic  paralysis  we 
may  have  a  good  response  to  electrical  stimuli.  We  must 
remember,  however,  that  some  spinal  affections,  beginning  else- 
where, may  e^t^^nd  tlieir  influence  to  the  gray  matter,  and  so 
we  may  find  changes  in  the  electrical  reactions  developed  in 
timii. 

We  can  cigunlly  understand,  in  view  of  the  relationship  of 
tlio  ncrrra  and  muscles  to  tho  anterior  cornun  already  sob- 
Riitte<l,  why  in  sections,  lacerations,  or  other  serious  injuries  of 
llie  nerve  trunks  the  electrical  reactions  are  affected.  In  such 
injuries  wc  have  a  rapid  abolition  of  farado-  and  galvano-coD- 
tractility  in  the  nerves,  a  complete  loss  of  farado-contracUlity 
in  the  muselee,  and  the  rapid  development  of  the  "  reaction  of 
degeneration,"  alreadvdeecribed.  (See  p.  289.)  But  the  iujuriCB 
may  he  leas  severe,  although  sufficient  to  iiause  imralysis.  and 
OS  uiose  occur  in  all  degrees,  we  may  have  various  gradntious, 
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firom  complete  loss  of  electrical  reactions  to  almost  complete 
preservation  of  them.  Thus  in  paralysis  of  the  arm  from 
pressure  during  a  heavy  sleep,  or  from  the  use  of  crutches,  the 
muscles  may  respond  perfectly ;  in  such  cases  the  actual  in- 
jury to  the  structure  of  the  nerve  is  no  doubt  usually  trifling; 
even  then  abolition  of  conductivity  of  the  nerve  higher  up,  on 
stimulating  the  brachial  plexus,  has  sometimes  been  made  out. 

Closely  allied  to  traumatic  paralysis  is  the  paralysis  of  the 
facial  nerve  from  destructive  ear  disease  involving  the  bones ; 
and  we  have  here  similar  electrical  reactions.  But  we  may 
have  a  form  of  facial  paralysis  from  a  less  severe  injury,  com- 
parable to  that  produced  by  pressure,  of  which  mention  has 
been  made  in  the  case  of  the  arm  ;  but  the  serious  character  of 
the  pressure  in  the  case  of  the  facial  nerve  i*esults  from  the 
constricting  influence  of  inflammatory  products  squeezing  the 
nerve  against  its  bony  canal,  as  in  the  rheumatic  and  syphilitic 
affections  of  the  facial  nerve.  As  this  injurious  pressure  may 
have  all  degrees  of  intensity,  we  may  have  in  slight  cases 
almost  no  alteration  of  the  reactions,  or  in  bad  cases  the 
"reaction  of  degeneration, '*  and  other  resemblances  to  the 
phenomena  presented  by  a  divided  nerve;  intermediate  be- 
tween these  extremes  we  may  have  various  degrees  of  di- 
minished faradic  excitability.  It  is  clear,  therefore,  that 
under  certain  circumstances  the  electrical  reactions  aid  us  in 
prognosis,  the  slighter  lesions  as  indicated  by  this  test  being 
more  quickly  recovered  from.  In  a  few  cases  of  facial  paralysis 
also  the  electrical  reactions  aid  the  diagnosis,  in  distinguishing 
a  peripheral  from  a  central  lesion  of  this  nerve;  the  bad 
response  to  electrical  stimuli  may  afford  grounds  for  a  rela- 
tively good  prognosis ;  in  cerebral  forms  of  paralysis  of  this 
nerve  the  faradic  excitability  is  as  usual  preserved. 

Morbid  processes  of  various  kinds  ana  the  destructive  in- 
roads of  malignant  tumors  may  of  course  destroy  the  trunk  of 
a  nerve  in  any  part  of  its  course,  and  so  give  rise  to  electrical 
reactions  resemoling  those  found  in  traumatic  paralysis.  But 
diseased  processes  in  the  nervous  system  itself  may  produce 
lesions  practically  equivalent  to  a  traumatic  injury,  although 
higher  up  than  the  mere  nerve  trunk.  In  infantile  paralysis 
we  have  a  lesion  in  the  anterior  cornua  of  the  spinal  cord, 
which  by  its  destructive  influence  on  the  large  cells  and  tissues 
there  cuts  off  the  motor  roots  of  the  sphial  nerves  from  the 
connection  which  is  so  important  for  the  nutrition  of  the  mus- 
cles :    hence  the  rapid  wasting  in  thb  disease ;   hence  also  the 
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rapid  change  in  electrioal  reaction.  lu  this  disease,  as  in  bad 
cases  of  ^ial  paralysis,  we  get  resulu  similar  to  thoso  found 
in  divided  nerves,  and  the  "  reaction  of  deeeneratJon  "  is  very 
common,  at  least  in  bad  eaae».  and  is  rauidly  deTeloi>e<l.  But 
the  wasting  and  the  electrical  changes  do  not  atfect  iiw  whole 
limb  indiscriminately :  special  groups  of  mu^les  are  aelect«d, 
for  reasons  which  are  not  clear,  but  iu  connection  with  which 
Ferrier'g  investigations  on  the  roots  of  the  spinal  nerves  have 
some  bearing.     (See  foot-note,  p.  211.) 

In  grave  fomis  of  myelitis  aSecting  the  gray  matter  of  the 
cord  we  can  understand  the  great  diminution  of  the  electrical 
reactions,  and  uidee<l  there  may  be  complete  absence  of  con- 
traction with  either  fhradic  or  galvauic  current.  We  must 
remember,  however,  that  in  eiiually  serious  disease  of  the 
atiinal  cord  we  may  hnve  good  electrical  reactions  iu  cimuec- 
lion  with  nerves  not  directly  springing  from  the  diseased  area. 
(Set-  p.  292.) 

In  progressive  muscular  atrophy  (although  the  lesion  is 
probably  in  the  anterior  horns  i  the  electrical  reactions  are  leas 
altered :  we  oAen  have  indeed  a  diminution  in  the  response, 
but  this  seem?  so  far  explicable  bv  the  diminished  bulk  of  the 
muscle ;  lat«r  in  the  case,  according  to  some,  there  may  be  a 
partial  "  reaction  of  degeneration."  Similar  remarks  apply 
to  bulbar  paralysis. 

It  is  not  easy  to  understand  the  reaction  of  the  nerves  and 
muscles  in  paralysis  from  lead  poisoning,  unless  we  assume 
that  the  poison  intluences  specially  the  roots  of  the  spinal 
nerves  concerned.  It  is  verv  common  in  such  cases  to  nave 
great  loss  of  farado-cxcitability  or  abolition  of  it  altogether, 
with  the  "  reai.'tion  of  degeneration  "  well  marked.  Here  also, 
as  in  facial  paralysis,  the  different  degreea  of  reaction  are  very 
great,  and  for  similar  reasons  the  electrical  reactions  guide  the 
prognosis,  the  recovery  being  much  quicker  when  the  loss  of 
fnnulic  excitability  ia  slight.  In  rare  cases  alcoholic  pamlvsis 
simulate  lead  poisoning  in  the  electrical  reactions  us  well  as 
in  affecting  the  ex  ten  sore. 

In  peeudo- hypertrophic  muscular  paralysis  the  fnradic  ex- 
citability ia  preserved  till  the  case  is  far  advanced  nnd  the 
muscles  much  destroyed,  but  owing  to  the  wasting  being 
greater  than  might  he  supposed,  and  owing  to  the  resistance 
ftnm  the  excess  of  adventitious  tissue,  the  reac-lions  often 
appear  dimlnishnl,  both  as  tested  i>;'er  the  nerves  and  over 
the  muM-l<«,  but  purticularly  iu  the  hitter  case. 
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CHAPTER    VIII. 

INSANITY.                                                               1 

>iisi(leriug  the  forms  of  insanity,  it  is  desirable 
[ling  of  certain  terms,  which  are  of  constant  use 
mental  disordfrp,  should  be  clearly  understood. 

I'lUwinaitom,  and  Zte/iWflwa.— Ilhisioii  and  hallu- 
reference  only  to  disordered  perceptions.  Both, 
together,  may  exist  without  insanity.     In  order 

L'uce  of  an  illusion  a  rot/ impression  must  bepro- 
sensorium  ;    but  this  impression  appears  in  con- 

vfry  different  from  the  actual  fact.  The  imprea- 
t'Hsi*  Mtues  from  without,  and   is  transmitted 

'1- other  of  the  scust*  (by  far  the  most  frequeutly 

■  of  hearing  and  sight) ;  but  it  may  spring  from 
omal  organs.     Ou  the  other  baud,  on  hallucina- 
[•:n  no  impression  has  been  produced  on  any  of 

■  \  it  is  equally  inde[)endent  of  visceral  sensations. 

ILLUSIONS,    HALLUCINATIONS,    ETC. 
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Delusion,  strictly  regarded,  pertains  exeluBively  to  the 
highest  mental  fimctions,  and  has  ni)  direet  connection  with 
sensation  in  any  form.  A  man  who  asserts  he  is  ten  thousand 
years  old,  or  that  he  is  the  Almighty,  labors,  therefore,  under 
delusion  proper.  But  though  the  term  is  occasionally  em- 
ployed in  this  restricted  sense,  to  distinguish  it  from  those 
already  described,  it  is  also  commonly  used  generically  to  in- 
clude them  all.  It  may  thus  be  correclly  applied  to  either 
illusions  or  halliicinatinns,  if  they  are  the  result  of  disease,  and 
are  not  corrected  by  reasnn.  in  a  court  of  law,  as  a  matter 
of  exptedicncy,  it  is  advisable  tn  avoid  the  tatter  terms,  and  to 
designate  all  morbid  ideas  of  lunatics  as  "  Infa.ne  delusions;" 
the  word  delusion  l>y  iUcU  being  often  [ropularly  used  to  de- 
scribe a  mere  unfounded  belief. 

The  chief  forms  of  in*auiiy.  according  to  the  best  established 
clasaiS cation,  are  mania,  melancholia,  monomania,  dementia, 
and  idiocy-;  and  besides,  there  are  several  important  varieties 
which  will  be  briefly  described.  Mania  implies  considerable 
general  excitement,  which  is  usually  accompanied  by  incoher- 
ence of  ideas,  delusions,  and  violent  conduct;  but  there  are 
varieties  of  mania  without  incoherence  or  distinct  delusions. 
In  melntiekolia  there  is  mental  depression  with  delusion  gener- 
ally limited  to  one  or  to  a  small  number  of  subjects.  There 
is  also  simple  melancholy  without  deltision.  In  monomania 
there  is  no  depression,  but  generally  exaltation  or  per%-efBion 
of  feeling;  delusion  is  restricted  to  one  or  (much  more  com- 
monly) to  a  smalt  number  of  subjects,  all  of  the  same  char- 
acter; but  the  intellect,  although  often  wonderfully  clear  and 
acute  in  other  directions,  is  not  altogether  free  outside  the 
morbid  circle.  In  dementia  tlie  powers  of  the  mind,  previously 
of  average  vigor,  are  enfeebled  or  destroyed.  In  idioey  the 
original  mental  develojimeut  has  fitlleu  far  short  of  the  normal 
standard,  either  through  a  congenital  cause  or  one  occurring 
in  early  childhood.      Irabe^ility   is   this   state   in  a  minor 

Premoniiort/  mental  s^frnptoms  almost  always  precede  an 
attack  of  any  of  the  acquired  forms  of  insanity.  These  are 
to  be  looked  for  in  disturbance  of  the  emotional  powers  rather 
than  in  an  abnormal  state  of  the  intellect — the  latter  condi- 
tion being  sul»equent  to  the  former.  There  is  usually  a  pre- 
liminary period  of  deprc=>sion,  and  this  is  often  seen  even  where 
the  fiilly  pronounced  derangement  is  a  state  of  excitement. 
The  {tatient  has  a  vague  feeling  of  discomfort,  of  mental 
■""""■"^  and  pain,    'there  is  unwonted  irritability;  trifles 
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tliat  wouUi  formerly  be  unheeded  now  fret  and  worry ;  those 
moHt  loved  and  bound  by  the  closest  ties  of  kindred  are  re- 
garded with  suspicion,  jealousy,  and  aversion ;  a  feelini;  of 
fiaselees  apprehension,  aad  sometinieH  a  painful  aiiliripation  af 
inaunity,  are  cxperienc-ed :  unusual  vacillation  of  jiurpOHC 
may  be  a  fcalure ;  and  the  eiiffercr,  particularly  in  tne  pre- 
monitory stage  of  melancholia,  may  lilcewisD  have  a  wcartuess 
of  the  world,  and  a  longing  fur  death.  Buch  feetlnge  and 
dispoaltioua  in  various  combinations  form  the  foundation  of 
morbid  sentiment  on  which  delusion,  in  its  varied  forms,  is 
baeetL  In  some  cases  of  mania,  however,  there  is  no  pre- 
liminary depression  and  the  iniliatory  stage  is  one  of  gradually 
increasiug  excitement. 

JUanin. — In  acute  mania  the  preliminary  stage  of  deprenioD 
with  irilability.  should  it  exist  at  all,  is  not  generally  of  long 
duration.  About  the  peri-xl  when  it  is  giving  place  to  exdt»- 
ment  there  ia  occasionally  a  general  susceptibility  of  the 
nervous  system,  characterized  by  exceeding  sensitivBUcaB  to 
sharp  and  loud  noises,  and  to  bright  light,  and  also  by  a  dis- 
position to  sudden  and  violent  starting  uf  the  legs  and  even 
the  whole  frame,  especially  when  about  to  fail  asleep.     Some 

Eiple  are,  however,  subject  to  similar  sturtings  in  a  minor 
jree  from  slight  causes,  such  as  derangement  of  the  di- 
gestive system,  and  many  epileptics  suffer  from  them  in  the 
miervala  between  the  fits. 

The  menial  excitement  may  show  itself  very  gradually,  or 
it  may  bei)uilGSUilden  in  iu  onset.  The  disorder  of  the  in- 
tvllect  iwciirs  in  degrees  varying  from  scarcely  noticeable 
rambling  in  conversation  to  completu  incoherence.  Caaea 
which  are  characterized  by  mere  exaltation  without  obvioua 
intcllcclual  disturbance  have  been  named  simple  mania.  Id 
this  condition  patients  gonerallv  act  very  foolishly,  luice  un- 
like their  farmer  selves,  although,  at  ihe  same  time,  thej?  are 
very  ready  with  a  plausible  excuse  for  their  impronrietios  of 
conduct,  and  it  may  he  very  difficult,  and  at  first  perhaps  even 
impossible  to  certitj'  that  they  are  insane.  In  Iho  majoritv  gf 
such  casett,  alW  an  interval  of  weeks  or  months,  the  graaual 
deii'elotiment  of  incoherence,  witli  or  without  delusions,  shows 
that  the  intellect  has  liccome  distinctly  involved;  but  Bomfi 
undergo  no  mnturial  change,  however  pnitracted  their  dura- 
tion. The  writer  bus  had  cns<<s  fur  vcnra  under  his  ciirc,  chiefly 
elderly  femnles,  in  which  a  mMdIi-some  disiHwlion  that  was 
the  source  of  much  mischief  both  nmc>ng»t  fellow  jialients  and 
attendantii,  a  general  forwnnlness  tuid  recklcniiess  of  conduct. 
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a  slight  and  not  very  obvious  rambling  in  conversation,  and 
an  excitability  of  temper,  were  almost  the  sole  evidences  of 
insanity.  That  this  mental  condition  was,  however,  attribut- 
able to  disease  was  supported  by  the  fact  that  in  the  most 
marked  of  these  cases  there  had  been  attacks  of  ordinary  in- 
sanity in  early  life,  and  that  the  excitable  demonstrative  mood 
was  not  natural  to  the  person,  but  had  set  in  after  a  long  incu- 
bation of  abnormal  quietude  and  reticence.  The  mental 
derangement  in  some  patients  corresponds  very  closely  with 
the  "  moral  insanity  "  of  the  alienistic  physician  Prichard,  to 
be  afterward  noticed. 

In  ordinary  acute  mania  illusions  and  hallucinations,  par- 
ticularly of  sight,  as  well  as  delusions  proper,  are  very  common, 
although,  as  already  stated,  mania  may  exist  without  any  of 
them.  A  distinguishing  feature  of  the  morbid  ideas  is  their 
evanescence ;  they  are  not  fixed,  even  though  the  same  kind  of 
fancies  may  recur  from  time  to  time.  Besides  the  intellectual 
disturbance,  there  are  general  restlessness  and  impatience,  a 
hurry,  a  confusion,  and  an  unusual  disposition  to  action. 
Some  patients  are  in  a  happy,  joyous  mood ;  others  are  angry 
and  irritable  ;  not  a  few  alternate  between  these  states.  The 
conduct  is  often  violent  and  disgusting:  shouting,  singing, 
gesticulating,  quarrelling  and  fighting,  tearing  clothes,  smear- 
mg  the  person  and  bedroom  with  feces,  and  other  filthy  actions. 
Outrageous  conduct  is  often  first  manifested  during  the  night. 
It  is  to  be  observed  that  both  delusions  and  actions  are 
stamped  by  the  character  of  the  prevailing  morbid  emotion. 

From  the  very  commencement  of  the  illness  sleep  is  almost 
always  deficient  in  amount,  and  is  occasionally  absent  alto- 
gether ;  or,  what  is  more  common,  it  is  obtained  for  half  an 
hour  or  an  hour,  now  and  again,  the  patient  awakening  in  no 
respect  improved.  Terrifying  dreams  often  disturb  these  brief 
snatches  of  sleep.  The  appetite,  although  frequently  con- 
siderably impaired  in  the  early  stage  of  the  disorder,  is  usually 
good  when  it  is  fully  developed,  and,  indeed,  is  sometimes 
abnormally  keen.  But,  notwithstanding  the  large  quantities 
of  food  consumed,  nutrition  is  not  well  maintained,  and  many 
patients  distinctly  fall  off  in  condition.  The  tongue  is  moist 
and  clean  in  many  cases,  but  may  be  furred  and  yellow,  in 
which  case  the  breath  will  probably  also  be  unpleasant.  The 
bowels  are  generally  confined,  and  the  stools  are  apt  to  be 
offensive,  but  occasionally  a  tendency  to  diarrhoea  is  seen. 
Thirst  is  seldom  present.  The  urine  is  commonly  diminished 
in  quantity,  increased  in  specific  gravity,  of  acid  reaction,  with 
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alkaliDo,  tiiid  the  amount  ratty  be  oormal-  Excitemeut  uf  the 
sosuai  inatiuct,  which  is  iiot  rare,  may  show  iteell'  in  maetur- 
bation  and  iudccent  exjiosun;  of  the  jtcrson.  Menstruation  t9 
usually  altogether  or  in  a  great  meaGure  euppreesed.  The 
menses  generally  return  coincidetttly  with  recovery,  but  their 
appearanue  does  not  always  herald  the  advent  of  convalescence ; 
and,  on  the  other  hand,  mental  health  may  be  restored  while 
they  continue  in  abeyance.  In  the  majority,  the  skin  ia  some- 
what harsh  and  dry,  but  it  ia  quite  common  to  find  it  soft  and 
moist ;  itfi  secretions  are  oAcu  disagreeable  in  odor.  An  in- 
crease of  the  evening  temperature  by  about  a  degree  P.  is 
common,  and  should  the  patient's  exertions  be  violent  there 
may  be  a  similar  elevation  at  any  time  of  the  day  while  the 
excessive  niuacuiar  action  lasts ;  but,  with  these  exceptions,  it 
does  not  ordinarily  rise  above  the  average  of  healtn.  Ab- 
normal heal  of  head,  especially  of  the  vertex,  is  uHen  notice- 
able, lu  a  fen-  cases  there  is  excessive  salivary  secretion. 
The  ptilne,  as  a  general  rule,  is  from  eighty  to  ninety  in  &e- 
(lueuuy,  and  of  diminished  volume  ;  but  there  are  many  ex- 
ceptions, some  being  a  few  beats  above  and  others  below  thai 
range.  In  tlie  early  stage  the  conjuuctivfe  will  sometimes  be 
found  somewhat  iujecle>l  and  yellowish,  but  this  is  not  common 
when  the  esoitement  is  fully  established  ;  the  aspect  is  then 
frequently  bright  and  glistening.  The  expression  of  th« 
countenance  as  a  whole  is  altered,  and  the  change  is  occa- 
sionally so  great  that  relatives  have  a  difficulty  in  recogniEing 
the  autfercrs.  The  mental  exaltation,  the  incoherence,  and 
the  delusions  are  reflected  in  the  face :  there  may  be  the  tense, 
fierce  look  of  a  painful  morbid  idea,  or  the  relaxed  joyous 
expression  of  the  equally  morbid  but  more  happy  thought,  or 
simply  the  absence  of  that  due  fixity  or  natural  change  of 
feature  which  accompanies  the  thinking  process  in  a  state  of 
health. 

Acute  mania  occurs  oecnjuonally  lu  a  more  asthenic  form 
than  that  just  described.  The  physical  symptoms  are  indi- 
cative of  greater  debility  ;  the  pulse  is  weak  and  quick,  the 
pupils  wide,  the  face  pale,  and  there  is  often  distinct  anxmia. 
The  {wychical  disturbance  is  also  more  uniformly  high.  In 
short,  this  fi>rm  holds  a  middle  [josition  between  the  sthenic 
luid  the  one  next  to  l>c  considered ;  and  tliere  is  a  gradation 
of  cases  connecting  all  three. 

The  variety  now  before  us  corresponds  in  some  respoctB 
with  severe  delirium,  and  is  hence  known  as  acute  tleliriout 


mamia,  Tlw  m»iieTvijf^  in  L^is  sai^t  is  ci  -cT'k-:!- :  :£nr  ;i&;^:-iii 
l^Iks  or  dkoatf  in  frai's»e2i'.Arr.  'ii>-ft -nirriocei  ^-siifsjii^  an>i 
the  McitfiDMH  ii  r«-i:  ti^i.  Tbrrr  iit  n:-  'ie£fii;o  ivl-si^'is, 
the  menu]  di^jfilTT  IJeiSi  aj'TiHT'-E^'j  ;,.. .  grva:  f  r  ;\'n:;Ui»:oJ 
tbouefai  i4  Kur  kiird.  bs'.  in  s:-cn  oai^  iDdJ'.ai;:!!?  of  irsiiri- 
tniy  haUodmu'.-Gfi  tu>d  i.ia^.'Ofare  vWr\ai>:tf  in  ihe  nii<)^ 
or  the  nrin^s.  .v^c^  isi^isif  aiv  rentr^iy  v).>U-b:  and  do- 
etnictive  aod  -jf  dinv  babi'j.  l»ji  iteir  aft*  jif*-r  ir* -ai  ihrsn' 
of  ordiuATT  axMU:  mania  in  janakitg  more  yi  Miuvl  tury. 
wilb  IcK  deiinci  o.4)^->ufni^  in  ih^  a^a:&  The  phy.^it'al 
sj'mpl«m£  are  \iT-r^tnvia^e\j  inten^inMl.  The  )i'^!?e  b  i:v'n- 
eralfy  reiy  'juick  and  weak,  the  coujjnoiirst  are  in'e<,-ioi).  :ini] 
the  pupib  are  often  smaller  than  the  D'-rnidl.  ilte  ^kiu  U 
parched  and  h^.  the  tuD^ue  U  drr.  leudiu;:  \-i  hrowii.  tho 
appetite  neually  U  in  slMryanw.  ami  thrre  b  vtry  lirten  a  sick- 
ening odor  from  the  breath,  a  dt-^ree  of  thir^i  if  ivuunou.  and 
there  b  an  almi^t  toial  aljjcnce  of  sl«-p.  Tlieiv  i#  a  hi};h 
morUlity  in  this  onditi'-n.  but  should  the  lenvieiK-y  i.>  di>aih 
from  exhaustion  l>e  overi*<)me.  the  paiit-nis  usually  iii;tk<.'  ex- 
cellent and  siieedy  re<^jreritti  from  their  menial  di^iTtler. 
Casts  in  wbicn  ihe  pulse  i^  not  greatly  aei-eleraieil  and  tlu' 
temperature  i^  but  little  raised  are  the  mit^t  hoiieful;  the 
opposite  cunditioDf  are  of  evil  omen. 

ilani'i  Iniiifil'iria  is  a  varieiv  whicli,  OS  ixs  name  implies, 
passes  away  i^uickly — even  in  a  tew  hours,  or  at  longest  in  a 
day  or  two.  The  syni[iti.iiis  are  thuse  of  the  most  m-iue  f-mn 
of  sthenic  mania.  The  seizure  oteur;  snddenlv,  and  is  nu-st 
frequently  met  with  as  a  result  of  mental  shwV  or  of  iutoxi- 
cating  liquor  iu  persons  who  are  of  the  "insiiiie  tein|K'rament" 
— who,  in  their  ordinary  health,  an'  excitable,  nervous,  iidil 
in  their  opinions,  and  |)cculiar  iu  their  geiuTal  coiidiut— this 
condition  being  usually  the  fniil  of  berediiy.  It  is  also  upl  lo 
show  itself  in  individuals  who  have  had  sunstroke  or  whose 
heads  have  been  injured  (possibly  many  years  previously), 
after  a  slight  excess  in  aleoliol,  or  tVom  a  moral  eiuise,  sueh  as 
sudden  and  great  provwaiiou.  When  due  to  ak'oliol,  this  is 
the  "  nmnia  a  potu,"  prot)erIy  so  called. 

Chrimif  miiiiiti  niav  lie  considerei!  as  eatablisbed  wlieii — 
the  symptoms  of  the  acute  stage  having  soiuewbiit  subsided. 
after  some  inonlhs'  duraliou— ibe  delusive  ideus  are  more 
definitely  formed  than  at  first,  Ihe  ineoherenee  is  still  eonsiil- 
erable,  though  somewbitt  less,  and  the  cxcilemerit  is  iml  so 
constant,  but  more  paroxysmal  iu  its  clmraeler.  At  lliis 
period,  illusions  and  hallucinations,  especially  of  heaving,  aro 
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cuiumuiily  preseut ;  but  oiic  ur  mure  ui  ilic  other  senses  alao 
are  frequently  iovolvcd  in  tlie  sanie  pnlieot.  The  bodily  con- 
dition is  now  generally  good.  This  U  the  state  of  a  large 
jiroiwrtion  of  tfie  inraalea  of  asvluniB.  It  may  laat  for  msny 
years  in  much  the  sunie  form  ;  I>ut,  what  U  more  common,  bv 
stow  degrees  the  mind  beeonies  more  and  more  enfeebled  till 
at  length  its  powers  are  irrelrievably  lost  in  the  min  of  com- 
plete dementia. 

ifelane/iolia  stands  next  in  importance  lo  mania  as  a 
leading  form  of  insanity.  It  is  often  met  with  as  simple  mel- 
ancholy, without  delusion  or  distinct  intellectual  derangement 
of  a  positive  kind.  Yet  in  most  cases  neither  the  intellect  nor 
the  wilt  is  free ;  they  are  distinctly  enfeebled.  The  suilerer 
cannot  duly  concentrate  his  att<;ntion  on  any  subject  or  reason 
it  out  to  a  conclusion  with  his  tbrmer  ability.  The  emotional 
distress  is  overpowering,  and  the  whole  course  of  thought  is 
swayed  and  broken  by  the  strength  of  the  nlorbid  feeling. 
Many  are  desponding  and  lethargic,  do  not  interest  themselves 
in  the  ordinary  af&irs  of  life,  shun  society  and  seek  to  be 
alone,  nursing  their  gloomy  thoughts.  In  othere  the  mental 
distrees  is  more  active,  showing  itself  in  re3tles^ncss  and 
agilatitiu,  wringing  of  the  hands,  and  in  tlic  uiiha]ipy,  woe- 
begone countenance.  Although  there  is  no  definite  delusion, 
there  are  usually  forebodings  of  evil,  the  tiiture  is  all  dark,  no 
ray  of  hope  illumines  their  sojourn  in  this  world,  or  pcrfaam 
even  the  pro8i>ect  beyond  the  grave.  A  disposition  to  suicide 
oecasioiiHlIy  arises,  and  this  should  always  be  borne  in  mind, 
but  it  is  not  so  common  as  in  tlie  more  pronounced  forms  of 
melancholia.  There  is  derangement  of  the  general  health. 
Anicmia  is  usual,  with  chilliness,  particularly  of  tliu  extrem- 
ities;  the  pulse  is  oflcn  slower  than  normal;  in  women 
Icucorrbixa  is  comiuou.  The  aj)pctite  is  poor,  and  there  b 
sluggishness  of  the  bowels,  the  colon  more  especially  being 
inactive  and  fnniuently  loaded.  In  many  cases  an  insufficient 
amount  of  sleep  is  obtained,  but  in  some  it  is  not  deficient. 
The  patient's  slumbers  are  often  disturbed  by  hideous  dreams, 
and  are  not  refreshing.  There  is  not  unfrequenlly  a  disposi- 
tion to  lie  abed  till  the  morning  is  fur  advanced,  and  it  may 
be  only  by  a  degree  of  constraint  that  tlie  sufferer  cnn  be  got 
to  rise  and  dreffi.  Usually  the  morbid  feeling  is  at  its  worst 
in  the  morning,  and  as  a  rule  there  is  some  abatement  as  the 
day  advances.  It  is  worthy  of  note  that  a  sense  of  the  ludi- 
crous mav  exist  along  with  this  depressed  emotional  state. 

Hypocnoiidriojta  posecs  into  melancholia  when  the  more  or 
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less  imaginary  troubles  that  affect  the  patient  amount  to 
actual  delusion,  out  of  which  he  cannot  be  reasoned.  In  illus- 
tration of  this,  a  patient  complained  for  a  long  time  of  un- 
easiness, and  sometimes  of  severe  pains  in  the  abdomen,  for 
which  there  was  no  very  obvious  cause ;  then  she  became 
miserable,  and  declared  that  the  devil  himself  was  in  her 
belly.  Her  first  condition  could  not  be  pronounced  to  be  in- 
sanity ;  but  when  the  delusion  arose,  the  proof  of  it  was  clear. 
In  hypochondriasis  the  depression  of  feeling  is  seldom  so  great 
as  in  melancholia,  nor  is  it  so  completely  beyond  the  patient's 
control;  and,  instead  of  a  disposition  to  suicide,  there  is 
usually  fear  of  death,  and  apprehension  that  the  unreal,  but 
not  the  less  dreaded,  troubles  will  prove  fatal. 

Acute  meUincJiolia  may  be  suddenly  caused  by  a  severe 
mental  shock,  but  it  is  much  more  frequently  preceded  by  a 
long  preliminary  stage  of  depression.  When  the  disorder  is 
fully  developed,  the  unhappy  feeling  may  attain  to  one  of 
despair.  The  wretched  sufferer  may  utter  loud  lamentations, 
tear  his  hair,  strike  his  breast,  and  even  make  desperate  at- 
tempts at  self-destruction.  It  is  seldom,  however,  that  the 
condition  is  so  bad  as  this;  but  there  are  all  degrees  be- 
tween simple  melancholy  and  the  state  just  described.  The 
attitude  and  the  expression  betoken  the  mental  frame.  In 
some  the  arms  hang  heavily  by  the  side,  the  eyes  are  turned 
downward  toward  one  point,  and  are  almost  statue-like  in  the 
fixity  of  their  gaze,  and  the  angles  of  the  mouth  are  depressed ; 
or,  the  morbid  feeling  being  more  acute,  the  hands  are 
clenched,  the  features  are  tense,  and  the  sufferer  moves  about 
in  restless  agitation.  The  latter  variety  is  less  common  than 
the  former.  Notwithstanding  their  misery,  melancholies  sel- 
dom shed  tears ;  their  sorrow  is  too  deep  for  that.  In  most 
cases  they  are  decidedly  worse  in  the  morning,  just  after 
awaking  from  sleep.  Although  in  general  sleep  is  broken 
and  much  disturbed  by  unhappy  dreams,  it  is  by  no  means  so 
deficient  in  amount  as  is  the  ca.«e  in  acute  mania.  The  pulse 
is  weak  and  not  accelerated ;  the  skin  is  clammy  and  cold, 
and  the  lips  have  a  purplish  tinge ;  the  tongue  is  apt  to  be 
furred,  ana  is  sometimes  indented  at  the  edges ;  the  bowels 
are  generally  constipated,  and  the  breath  offensive,  and  the 
stools  are  occiisionally  deficient  in  bile.  There  is  usually 
amenorrhoea  in  women.  Refusal  of  food  is  common,  and  may 
arise  from  delusion,  from  suicidal  intent,  or  from  real  derange- 
ment of  the  digestive  organs.  Precordial  anxiety  is  not  un- 
common ;  and  in  some  cases  of  intermittent  melancholia  the 
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pnroxyain  begins  with  lliU  wn«iti<ju,  wliidi  eeenis  to  ilie  pa- 
tieot  to  extend  upward  lu  the  head,  and  tiien  the  gldutn  and 
lutmtal  pain  are  exjwrienoed.  In  somfi  <»»«— furtunateJr 
rather  rare — the  ph^'sical  eyniplunis  wirresjiond  closely  wild 
those  uf  delirious  mania,  and  as  iii  it  also  the  nxiriality  is 
higji. 

There  is  a  form  of  melanuhulia  known  us  niflanrJiolg  tcUh 
^upor,  or  vielundiolia  ailimila.  It  has  two  varieliea,  depeud- 
ing  on  whether  the  element  of  stupor  or  that  of  profound 
melancholy  prevails.  The  symptoms  arc  much  alike  in  both. 
The  patients  stand  in  the  one  position,  or  continue  the  same 
motion,  heedle^  of  what  passes  around;  they  require  to  be 
fed,  anil  of^en  resist  artificial  feeding ;  and  they  are  trequeatlr 
inattentive  to  the  calls  of  nature.  The  circulation  is  languid, 
aad  the  skin  is  cold  and  bluish.  The  varieties  nr«  I>e6l  dis- 
tinguished by  the  aspect.  In  the  melancholic  the  features 
are  tetis(\  tuiH  the  countenance,  as  a  whole,  betrays  foar  or 
anguish  so  deep  that  the  mental  powers  are  overwhelmed; 
whereiks.  in  the  other,  while  a  certain  amount  of  deprcasioD  b 
evident,  stupidity  predominates  in  the  ejcpres^iun.  A  generst 
resistive  disposition  is  a  marked  feature  in  many  cases,  espe- 
cially of  the  mt'litnrholie  variety,  any  interference  with  the 
patients,  such  as  removinfi;  them  from  one  seat  to  another,  in- 
ducing strenuous  opposition  on  their  part.  Some  exceptional 
eases  are  clmrattenzed  hy  the  occurrence  of  epileptic  or  epi- 
loptoid  iita,  but  generally  el  loti)r  intervals.  Convulsive  sets- 
urea  in  which  eoDsciousuess  is  preserved  are  more  commuB; 
Buch  motor  phenomena  are,  however,  amongst  the  rarer  accoiu- 
paniments  of  this  fiirni  uf  disordt^r.  Iii  I>oth  varieiies  it  often 
ttapjieoH  that  serious  disease  in  other  organs,  i)urt{<^ularly  the 
lungs,  is  iusidiiiuslj'  progressing  though  manifesting  very  in- 
distinct symptoms. 

Acute  mcluiieholia,  though  nflcn  recoveretl  from  in  a  few 
wwks  or  months,  may  become  ebnjnic,  or  the  chronic  form 
may  supervene  on  acute  mania,  in  which  case  there  is  usually 
mure  or  less  dementia  along  witli  it.  Whatever  its  ori^n, 
molancholia.  if  confirmed,  has  a  tendency  to  puse  iuto  dementia, 
though  that  frciuonily  does  not  occur  for  many  years-  Th« 
chrxmic  forms  ai'e  not  unfrctiuently  associated  with  disease 
in  one  or  other  of  the  ahdominal  organs,  on  which  they  may 
be  itfirtially  dependent,  The  ordinary  forms  are  incident  to 
miiliUe  or  declining  life,  tliough  it  is  not  rare  to  meet  with 
them  in  young  [>ei)ple.  Melancholy  with  stuiwr,  on  ihc  other 
hand,  is  miteh  more  a  disease  of  youth  than  of  age. 
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Motianumia  iageuemlly  iiseii  to  signify  partJnl  tusantty  of 
the  intellect.  The  ti^rm  is  mislcAdiug  if  it  be  regarded  as 
meaning  mental  iinsouudness  on  one  subject,  the  judgment 
and  the  emotional  powers  in  other  respects  being  absolutely 
free.  However  limited  the  delusive  idea,  the  natural  tone  of 
the  mind  is  alwavs  altered — elevate<l  or  depressed,  expanded 
or  eontracled — and  tliere  is  alao  a  morbid  exaggeration  of 
self-feeling.  At  the  same  lime  cases  are  not  rare  where  the 
intellect  is  wonderfully  suuud  and  vigorous  outside  the  sphere 
of  morbid  idetut.  Thus,  two  cousins,  men  about  fortv  years 
of  ag^,  came  under  notice  at  the  same  time,  the  one  of  whom 
fancied  that  fais  penis  was  once,  somehow,  tampered  with  by 
hia  fellow-worknii!i),nud  also  that  on  several  occasions,  without 
his  consent,  lie  had  been  acted  on  by  etcctriral  agents ;  whilst 
the  other  declared  that  he  himself  was  "  a  little  Christ."  On 
all  other  subjects  they  were  apparently  sensible,  intelligent 
men,  with  whom  one  might  talk  for  hours  withot  discovering 
their  morbid  fanciee,  iinloss  one  had  a  clew  to  tliem  previously ; 
but  the  unhealthy  state  of  feeling  above  referred  to  was  quite 
obvious.  Tlie  delusions  of  nionomnnia  are  of  endless  variety. 
Thev  may  be  roughly  grouped  acoording  to  the  prevailing 
morold  sentiment,  which,  as  baa  already  been  said,  lies  at  the 
root,  and  precc<lee  tbriual  delusion.  One  class,  in  which  there  . 
is  exaltation  of  feeling,  is  characterized  by  morbid  ideas  rs- J 
ap6Cting  power,  wealth,  talents,  personal  anpearanoe,  etc.  Id>I 
another  class,  suspicion  being  the  prevailing  sentiment,  thv^ 
patient  may  probably  imagine  that  there  is  a  plot  against  hlB 
life,  that  spies  dog  his  foot3te)H,  and  that  his  ibod  is  drugged. 
Prompted  bv  such  fancies,  lunatics  in  a  number  of  cases  have 
killed  their  imaginary  jiersccutors.  Hallucinations  and  illu- 
sions, especially  those  of  hearing,  besides  delusions  proper, 
are  common.  They  are  very  im(x>rtjuit  should  they  assume 
the  form  of  "  voices  "  conveying  commands  to  the  patient, 
and  particularly  should  there  Do  any  disposition  to  ol>eT. 
This,  as  previouslv  mentioned,  is  a  frequent  source  of  -"-•^-  ' 
and  homicide  in  tlie  insane. 

Monomania,  esjwciaily  when  accompanied  by  hallucination»l 
of  hearing,  ia  an  intractable  form  of  insanity.  Still,  nc(»*| 
sional  recoveries  do  take  place  after  it  has  lasted  for  s 
years.  In  most  cases,  as  time  passes — it  may  bo  not  till  afteFfl 
many  years — additional  delusions  spring  Up,  and  the  morbidfl 
circle  graduallv  widens  till  the  inlcJIect  ia  entirely  involved.! 
Then  there  is  also  incoherence,  the  mental  degeneration  having,  1 
poweil  into  incurable  dementia.    The  general  bodily  healu  \ 
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during  this  slowly  progre&sivi 


inliil  decay  is  usually  very 


Dementia  is  ueiinlly  the  sequel  to  other  forms  of  mentiil 
diaorder.  Mnniit  occtieionalty  passes  iiilii  it  after  a  few 
montliii,  Imt  this  is  not  usual  till  h  much  longer  time  has 
elapsed.  Melnuohoiia  and  partial  intellectual  insHliity,  ae  a. 
rirle,  reach  dementia  nt  a  considerably  later  period  than  mania 
does;  often  not  for  many  years.  But  chronic  progressive 
dementia  mar  be  primary,  and  arise  indejiendently  of  any 
antecedent  disorder  of  the  mind.  The  condition  ranges  in 
degree  from  slight  enfeeblemcnl,  characterized  by  duluesa  of 
apprehension,  weakneaaof  memory.and  inability  tn  follow  out 
a  subject ;  or  by  general  silliness  of  language  and  conduct ; 
to  comp|et«  mental  disorganization,  in  which  the  patients  are 
unable  to  comprehend  the  simplest  questionB,  and  require  all 
their  wants  to  be  attended  to  like  an  infant.  In  most  cases, 
liowovcr,  even  when  the  intellect  is  in  this  degraded  state, 
dements  can  lake  their  food  themselvca.  Many  arc  grossly 
indecent  in  tht-ir  conduct  and  are  dirty  in  their  habits,  and 
some  have  an  abominable  diswsitinn  to  eat  their  own  feoes 
and  drink  their  urine,  though  ny  careful  watching  and  train- 
ing they  can  usually  be  led  to  give  up  the  practice.  When 
the  (isychical  ruin  is  less  complete,  but  still  in  cases  where  there 
is  great  incoherence  of  thought,  patients  are  quite  able  to 
follow  manual  occupations,  such  us  shoemaking  or  tailoring, 
to  which  they  had  bi-cn  tminod  previous  to  their  insanity. 
Tbt!  bodily  health  in  this  state  is  generally  good,  and  there 
UHiv  l>c  marked  obesity. 

in  secondary  dementia  there  may  usually  be  observed 
tracts  of  the  particular  form  of  derangement  which  prevailed 
at  the  departure  from  mental  health.  Thus,  in  the  epileptic 
variety,  irritability  and  a  diswwiliim  to  violence  are  marked 
fcaturot;  in  the  general  paralytic  form  there  are  the  delusions 
of  grandeur ;  in  that  of  monomania  fragmf  nle  of  the  original 
delusions  are  often  observable;  and  when  it  resulla  ftom 
mania  there  are  occasional  bursts  of  escitenient  with  iucober- 
ence  and  fragmentary  delusions,  making  it  occasionally  diffi- 
cult to  tell  w*)iether  n  particular  case  ought  to  be  regarded  aa 
chronic  mania  or  dementia,  The  vestiges  of  the  primary 
mental  disorder  are  not.  however,  traceable  in  the  litst  stage, 
except  in  epileptic  and  paralytic  varietit«. 

Senilr.  deou-ntia  is  particularly  character! ^eri  by  failure  of 
memory  respecting  recent  events,  while  the  long  past  is  oflen 
remombered  with  considerable  accuracy.    There  is  also  mor« 
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or  less  incoherence  of  ideas.  Sometimes  there  are  delusions 
which  are  seldom  persistent,  though  while  they  last  they  may 
incite  to  violence.  Feebleness  of  purpose  and  facility  of  dis- 
position are  ordinary  features.  Cases  are  to  be  met  with  in 
which  there  are  occasional  attacks  of  maniacal  excitement, 
lasting  for  a  few  days,  and  followed  by  depression  and  ex- 
haustion. A  tendency  to  indecency  of  conduct  has  been 
manifested  in  a  number  of  instances,  in  some  cases  there 
are  restless  agitation  and  sleeplessness,  or  very  insufficient  sleep 
at  night.  The  physical  signs  of  old  age  accompany  this  men- 
tal condition.  From  various  causes  senility  may  api^ear  long 
before  the  usual  period  of  life. 

Other  forms  of  Senile  Insduity. — It  would  be  a  mistake, 
however,  to  suppose  that  the  other  leading  forms  of  mental 
disease  do  not  appear  in  the  later  periods  of  life.  Thus,  one 
of  the  most  common  of  these  forms  is  a  variety  of  mono- 
mania, that,  namely,  of  suspicion.  Groundless  jealousy  of 
near  relatives,  and  aversion  to  them  mav  be  the  earliest 
marked  symptoms ;  but  there  are  usually  also  other  indications 
of  mental  disturbance  such  as  violent  explosions  of  anger 
from  trifling  causes,  along  with  strange  and  extravagant  con- 
duct, quite  at  variance  with  the  previous  disposition  of  the 
individual.  Erelong,  failing  memory  and  other  evidences  of 
general  intellectual  enfeeblement  reveal  the  advancement  of 
the  mental  decay.  Melancholia  is  not  generally  characterized 
by  the  same  fixity  of  feeling  and  consciousness  in  morbid 
thought  as  when  it  presents  itself  before  the  development  of 
senile  changes  of  structure.  Thus  it  is  not  unusual  for  aged 
melancholies  to  be  very  miserable  and  even  suicidally  dis- 
posed at  one  time  of  the  day,  generally  the  morning,  and 
comparatively  cheerful  at  night.  Mania,  again,  though  marked 
by  as  much  incoherency  as  in  many  of  the  forms  already 
described,  is  lacking  in  the  vigorous  demonstrations  in  word 
and  action  which  these  forms  usually  present.  It  is  not  more 
than  might  have  been  expected,  that  even  abnormal  processes 
of  thought  should  not  have  that  acuteness  and  intensity  which 
we  are  accustomed  to  find  in  the  earlier  periods  of  lite,  while 
yet  the  cerebral,  equally  with  the  other  tissues,  are  free  from 
the  degenerations  incident  to  advancing  years. 

It  is  by  no  means  unusual  to  have  recovery  from  the  senile 
forms  of  insanity,  save  that  of  d<Mnentia,  which  may  be  re- 
garded as  a  hopeleas  condition.  For  instance,  the  writer  had 
under  his  care  a  patient,  eighty-three  years  of  age,  who  made 
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au  excellent  recovery  iu  about  two  montlis  from  a  well-marked 
attack  of  itcutc  munia, 

Ornanir  dementia  is  the  name  given  to  a  variety  which  occa- 
sionally follows  apoplectic  Beinurea,  either  without  paralysis, 
or  a^ociated  with  hemi|>lcgiii  or  other  obvious  organic  disease 
of  the  brain.  In  the  mnjurity  of  heniiplc^ce,  both  old  aod 
young,  thert^  is  uinrked  emotional  weakness,  manifested  by  a 
tendency  to  weep  iiiimodorately  to  appearance,  though  it  is 
seldom  that  any  tears  are  shed.  Occasionally  in  the  same 
person  there  is  an  et^ual  readiness  to  laugh,  but  the  lit  of 
laughter  generally  ends  in  weeping  of  the  form  described. 
The  memory  is  also  weak,  and  the  judgment  impaired.  When 
the  paralysis  is  on  the  right  side,  and  is  accompanied  by 
aphasia,  there  is,  as  a  rule,  less  indication  of  weakened  feeling 
than  when  it  is  on  the  left  side.  In  very  many  cases  of 
organic  dementia  the  patients  are  stupid,  silly,  and  facile;  and 
on  the  physical  side,  besides  paralysis,  they  suffer  from  dis- 
ooac  of  the  heart  or  kidneys  and  fre<iuent]y  of  both  organs. 
But  it  is  well  to  bear  in  mind  that  the  mental  dernngeinent — 
which  is  often  largely  maniacal  in  its  symptoms — which  some- 
times follows  an  apoplectic  seiEure,  occasionally  improves 
greatly,  may  indeed  entirely  pass  away  on  the  grailual  subsid- 
ence, or  [Kissihiy  com|>lete  removal,  of  the  lesion  within  the 
skull. 

Acute  or  primajy  dftneutla  is  very  different  in  its  nature 
iVom  the  varieties  which  have  been  described.  Indeed,  it  has 
so  little  real  kinship  with  the  other  forms  of  dementia  tliat  In 
some  recent  treatises  on  mental  disease  the  name  has  l>een  dis- 
carded altogether,  and  tlupor  used  in  its  place.  There  is,  how- 
ever, the  very  serious  objection  to  the  latter  term  that  both  in 
the  popular  and  medical  mind  it  has  been  long  associated  with 
a  mental  condition  other  than  insanity.  It  has,  therefore,  been 
thouglit  better  to  retain  the  name  with  which  it  has  been  «i 
long  nssocittt^'d  and  is  istlll  vcrj'  generally  known.  Acute 
dementia  occurs  in  the  young,  more  frequently  iu  women 
than  in  men,  and  is  prone  to  affect  those  who  are  naturally 
feeble-mindeil  and  excitable,  more  particularly  if  there  be  a 
hereditary  tendency  to  insanity.  It  is  usually  ihe  r(«ult  of  a 
severe  mental  shock. such  as  fri;;ht, unexpected  bad  news, etc; 
and  ila  occurrence  is  often  (juile  sudden,  or  within  a  few  days 
after  the  shock  baa  been  sustained.  The  powers  of  the  mind 
are  in  almost  enmplete  alH-vnncc,  but  they  are  nut  destroyed. 
Th*^  ]>atient>  stare  vacanttv  when  addn'sscd,  evidently  not 
underBtaudiug  what   ts  sail!  to  them.     They  perha|w   make 


grimaees.  *jr  paSam.  accii>iis  aatomoriiTally.  but  more  com- 
monlTiher  Rmaza  En  diti  iome  D«)»tii)n,  imlt^is  m<>v<etl  tVt.^iu  It, 
their  arms  fiaji-jing  lieavily  by  dieir  -^iili^s.  an«l  their  asjK.*ct 
blank  a&i  «ni-i#L  Thnv  maj  beoijme  •iistiu<.'tly'  trutaleptio, 
though  ths  a&  ?i.'niHwbiic  •^niepcional.  Thnir  oircuUitiou  Is 
IangTij*L  the  rTznmlzi^  ami  ^nir»r:»  beins:  bliiL?h,  aiul  thoir 
general  o.-OnitL^n.  is  -h:!!  juni  dabby.  yucnti<»n  is  uot  well 
maintainei.  an*:  ;iiii»T  oiiiTawi  nallv  be^.-me  CDcsidemblv  oinaoi- 
ated.  TtrT  ar^  i-nrii  inartentivr  :o  t:h»e  tyAh  i.»t'  nature.  The 
progn»"j«*  •>f  zh]»  r'.m  b*  'Z^n^:^a.IL7  favimble,  but  the  writer 
hae  setn  srTrnl  '!aH4=*.  trspet.iallj  when  the  eau=k>  \\a#  trii^ht. 
where  the  •iie*:r»ifir  bt*i.^m»?  ptrrtminenc.  He  has  als»>  v^l^Tveil 
an  attack  or  ai.Tine  manii  intervtrne  betwet^n  thi<  state  ami 
pecoTerj.  Usially.  h-jw»evcr.  i:  jradualiy  |>a?ses  away,  ;>«iri 
pa«m,  w::h  :i-iir  r*«t.>ra:i'>a  of  the  treneral  health. 

It  will  be  obeervirii  tha:  acute  dementia  restMubles  svHuewbat 
closely  ~  melanch'vly  with  *:up>r."  The  two  fi»rius  an^  ilistin- 
^bheii  chiefly  by  the  £icial  expression;  in  the  hitter — at 
leaA  in  the  ic»>re  o/mmon  variety — it  is  intent  and  fixed, 
indicative  vf  : he  pn>found  mental  concentration ;  w hennas  in 
the  former  it  i*  vacant  and  meauinjxless.  In  casiv.  however. 
where  the  element  of  siu[x»r  preiioniinates  over  the  niehin- 
choly.  the  diagnosis  is  s*3metiraes  very  ditiicult.  It  occjwioiially 
happens  that  the  dis«'irder  begins  as  mehincholia,  and  ^nuhially 
lapses  into  complete  stupor.  It  will  be  observed,  on  readin«^^ 
the  next  section,  that  there  is  also  a  close  n»s('nd)Iunc<',  or 
rather  identity,  in  many  of  the  symptoms  willi  IIiuhj*  of 
'*  Katatonia.'*  In  fact,  the  relationship  of  the  thrc<«  cnnditiniir> 
— acute  dementia,  katatonia,  and  melancholy  uilh  Hlii|»nr  i;' 
very  close,  and  it  L«  only  in  tyj>ical  ca-ycs  of  tin*  n-MjHiiivi 
forms  that  there  is  a  well -pronounced  dificrcnct^  brtwcin  Hicni 

ClKCi-LAK  Insanity  (Folic,  rircuhirr)  Is  a  fnrin  in  wlnrh 
mania  ami  melancholia  alternate,  soinctiincH  w'liU  inh  iviiL*  ol 
a  few  days,  or  a  week  or  two,  of  a|)parenl  H.-inil  v  ;  n.-millv  iIh 
cycle  is  completed  in  a  m<mth  or  nix  wrrkn.  'I'Im-  nhi  imiiinj/ 
condition  often  partakes  njoreof  <lcnicnliM  thiin  «,f  im  Imh'  li'/h.i 

The  cc>ntrast  l)etww?n  the  piivHicJil  »-yfiij»i«/iii.-  i,i  tin   i..|,ij 
tive  mental  statc*s  is  equally  Htri kin;.'.     Tliu.-.  p'/ l-,h;-'  .•.•  iIk 
depression  lasts  the  pulne  Ih  Huiall  and  i'a  l>li ,  tjji  .-I-  m  j.-  >  IhII  , 
and  dry,  the  bowels  are  Hliijfjri>"l».  and  iii<  :ip|,«  li*-  i.-  in'tiit. ,.  i.i 
thou^rh  a  sufficiency  of  foo<i  in  ^'<  ii<  r:il)v  lA'  u  ^    ..J.di    .,,,  i|„ 

other  hand,  an  exajrj^eratcd  Mciivily  of  Jill  ih'   l,.,.i,),  r.,,,! 

is  usual  duriuj^  the  jn^riod  of  4x<ii<  m*  ni       in  il..   I.jii.  ,   .j.,,i 
the  temfjerature exce«ii«  tht;  Hjuiduid  ',t  h-  .jliij    ..li.  »i  .j.  n,  11,. 
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fiiruier  it  is  below  it.  Wlien  tbe  iilternations  are  fully  eatiib- 
Itehcd,  this  form  of  insaDity  ts  very  frequeotly  incurnble. 

Kalafonia  is  ihe  name  which  ha^  recently  been  given  to  a 
variety  of  circulnr  insanity,  in  vfbich  physical  phenomens  of  a 
very  varied  kind  occur.  They  are  a»aociate<l  more  particularly 
with  the  depressed  or  melancholic  singe  of  ihe  disorder.  Tlie 
meet  dinracterisiic  features  are  epileptic  file  and  cataleptic 
Btat«s,  which  may  coexist  with  Biiipor  or  profound  melan- 
cholia ;  sometimes  convulsive  seizures  are  amongst  the  earliest 
symptoms  of  the  disorder.  After  weeks  or  months  of  this 
mental  and  physical  tortmr  the  [latient  eniei^res  from  it,  and 
often  passes  into  a  condition  of  exaltation,  or  at  least  of  excite- 
ment, in  which  he  assumes  histrionic  attitudes  and,  as  has  been 
stud,  speaks  and  acts  dramatically.  Hallucinations  of  sight 
and  hearing  are  now  manifested,  and  it  would  seem,  at  least 
in  some  cases,  that  the  mind  was  active  during  the  preceding 
stage:  thus  one  patient  who  had  l>een  fur  mouths  cataleptic, 
afterward  told  the  writer  that  in  acting  as  he  had  done  he  was 
obeying  the  commands  of  the  Almighty.  While  the  mental 
deprcffiion  lasts  there  are  a  sluggish  circulation,  coldness  and 
blueness  of  the  surface,  and  occasionally  ccdema  of  the  ex- 
tremities; defective  sensation  is  also  a  prominent  symptom, 
and  many  patients  are  inailenlive  to  the  calls  of  nature,  This 
state  grfldually  gives  place  to  quickened  but  often  irregular 
action  of  tbe  heart,  and  to  iinprovement  in  the  general  lone  of 
the  8»8tem,  concurrently  with  which  there  is,  as  already  indi- 
cated, greater  though  alinornial  activity  of  mental  function. 
From  this  condition  there  may  be  progressive  and  complete 
recovery,  or  the  patient  may  relapse  into  mental  torpor  and 
catalepsy  with  or  without  convulsive  seizures  ;  but  before  this 
recurrence  there  is  in  many  cases  an  intervening  i^eriod,  it  may 
be  of  almost  full  restoration  to  mental  henlth,  or,  on  the  other 
hand,  of  acute  mania.  The  elements  of  the  morbid  cycle  vary 
greatly  in  diHcrcnt  cases. 

Partial  Eskitiosai.  Insanity. — In  the  disorders  described 
under  monomatiia  partial  derangement  of  the  intellect  is  the 
moat  prominent  feature.  Bnt  insane  feeling,  usually  fear  or 
apprelienaiou,  limited  to  certaiik  positions  or  surroundings, 
may  be  the  chief  expression  of  the  psychical  disiurbanoe. 
One  variety  of  this  state  is  a  dread  of  being  alone  in  a  wide 
Biiaci;— in  the  country,  for  instance,  ur  iu  an  oiieii  market 
place.  To  this  tlio  uiune  »f  itganxphohia  has  been  applied. 
The  subject  of  it  if  alone,  sjty  in  a  public  smiare,  is  seixed 
with  intense  dread,  hi*  heart  palpitates  violently,  he  bec<)in«s 
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giddy,  chill  perspiratiou  bedews  his  face,  the  houses  and  other 
obiects  seem  to  whirl  round  him,  and,  to  prevent  himself  from 
failing,  he  leans  against  the  wall,  or  crouches  to  the  pavement, 
or  clutches  at  a  passer-by.  Should  any  one  take  his  arm  and 
lead  him  into  a  small  apartment,  these  sensations  quickly  sub- 
side and  he  feels  quite  well. 

But  the  apprehension  may  be  of  (juite  an  opposite  kind, 
namely  of  a  confined  or  shut  place,  and  this  bears  the  name 
of  claustrophobia.  The  sufferers  from  it  experience  a  distress 
equal  to  that  just  described  if  in  a  closed  room,  at  least  when 
alone,  but  are  at  once  relieved  when  the  windows  and  door 
are  opened.  Some  people  have  a  morbid  dread  of  society, 
others  of  being  alone ;  the  former  has  been  designated  anthro- 
pophobiay  the  latter  monophobia.  To  the  intense  fear  which 
some  endure  while  a  thunderstorm  lasts,  the  name  acrophobia 
has  been  given.  The  latter  varieties  of  emotional  weakness 
are  perhaps  scarcely  to  be  regarded  as  distinct  forms  of  mental 
disorder. 

More  deserving  of  a  place  in  this  category  is  a  morbid  fear 
of  pollution,  which  is  the  prominent  symptom  in  some  cases. 
Those  suffering  from  it  will  refuse  to  shake  hands  with  others, 
or  even  to  touch  them  lest  they  should  acquire  some  con- 
tagious disorder  or  be  somehow  contaminated  by  the  contact. 
On  being  reasoned  with  they  may  tacitly  acquiesce  in  the 
statement  that  there  is  no  reasonable  ground  for  their  appre- 
hension, but  notwithstanding  this  admission,  they  will  prob- 
ably proceed  to  rub  or  wash  their  hand  or  other  part  which 
may  nave  been  touched.  This  mental  condition  is  called 
mysophobia.  The  writer  has  met  with  an  apprehension  of  an 
opposite  kind,  where  the  dread  of  the  j)atients  was  that  they 
themselves  would  defile  others  by  their  touch.  In  these  latter 
cases  more  particularly  there  is  a  tolerably  clear  basis  of  de- 
lusion, as  there  is  also  in  another  of  the  '^  phobias  ^^  which  has 
still  to  be  mentioned — that  of  syphilis;  and  though  grouped 
together  here  on  account  of  their  distinctive  features,  they 
might  correctly  be  classed  with  other  monomanias  of  the 
intellect. 

Impui^ive  Insanity.— a  tendency  to  act  under  insane 
im})ulses  Is  a  feature  of  the  acute  forms  of  mania  and  melan- 
cholia, particularly  the  former.  Besides  this,  however,  there 
are  varieties  in  which  this  disinwition  is  the  chief,  and  occa- 
sionally almost  the  only  evidence  of  mental  derangement. 
Generally  there  is  only  one  kind  of  impulse  in  the  same  patient, 
but  there  may  be  more  than  one,  and  the  one  may  alternate 


with  Lhc  uther.  Tlie  euiciilal  aod  the  homicidal  ore  the  n 
(.■oramun  aud  the  most  iiuporUiut,  aud  bear  the  naniee  of 
suitudul  aud  homicidal  mania,  although  this  last  form  is  rare, 
iind  recently  iu  very  existence  has  been  questioned  by  some 
authorities. 

Similar  morbid  impulses  to  steal  aud  to  set  fire  to  hoiieee, 
etc.,  are  known  respectively  ta  kleptomania  and  pyromania. 
But  homicidal  and  other  criminal  acts  are  much  more  fre- 
quently tho  results  of  delusions,  and  more  particularly  of 
"voices"  that  may  seem  to  the  victims  to  come  from  Uenven, 
requiring  implicit  ohedieuce  from  them  as  a  sacred  duty- 

The  iiupuisive  tendency  is  not  nnfrei^uently  manifested  in 
persons  respectingwhomuu  suspicion  of  mental  delect  is  enter- 
tained by  others,  in  prompting  Ut  break  large  sheets  of  glass, 
to  interrupt  public  Sj^eakers  m  tliinr  addroafes.  and  to  other 
actions  whiufa  the  patiente  know  full  well  to  be  nnmg,  and 
struggle  against  with  all  their  might,  and  fortunately  almost 
always  succe^fully.  In  some  who  are  troubkil  in  this  way 
the  writer  has  found  oth^r  indicaliuns  of  derangement  in  the 
nervous  system — one  which  was  much  complained  of  bcinff  a 
"  springy  "  feeling  in  the  feet,  as  if  they  were  made  of  Indu- 
rubber.  This  sensittion  was  exijcrieuced  even,-  few  steps  in 
walking,  and  when  severe  passed  up  to  the  head,  producing  a 
giddy  feeling.  Anothertroublesomesymptom  was  involuntary 
starting  of  the  litnbd  in  going  to  sleep.  In  all  these  natieuts 
the  cause  ajipeared  to  be  mental  strain.  But  the  eufeeblement 
of  will  may  lie  mnnifralod  by  phenomena  of  a  very  diiferent 
kind,  A  case,  for  exumnle.  la  recorded  by  Hammond,  in 
which  the  patient,  an  intelligent  gentleman,  would  spend  an 
hour  or  two  in  delerwimu^  whether  he  should  take  oH  his  coat 
or  his  shoes  first  in  undressing  for  bed.  and  frdpiently  he 
would  fail  and  require  to  summon  assialance:  his  morning 
experience  wtis  similar;  he  would  ait  for  half  an  hour  with 
his  Btuckings  in  his  hands,  unable  to  determine  which  ahoiild 
be  nut  on  lirBt.  French  writers  have  naiue<t  this  disorder, 
"folie  du  duutt.'."  In  other  cases  similar  difficulty  has  been 
nsjwrii-nced  atiout  the  raising  of  a  glass  of  water  to  the  head, 
crosciiiig  a  gup  in  a  line  of  houses,  and  many  other  matters. 

Mdiiai,  IssANrrv. — Sometimes  the  moral  iHtwcrs  of  the 
mind  uri'  affected  in  a  marked  manner,  while  the  intellectual 
are  hut  little  disturbed.  This  condition  has  been  oillcd  moral 
inianily.  Those  in  whom  it  is  seen  have  usually  a  strong 
hereditary  bias  toward  mental  disorder,  and  may  have  pre- 
viously suflered  from  it  in  one  of  iu  more  complete  forma — 
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particularly  mania.  Pure  cases  of  this  variety  are  rare  :  still 
they  are  met  with  occasionally.  The  symptoms  are  lying, 
stealing,  cheating,  mischief-making  of  all  kinds,  and  a  dis- 
position to  violence — these  being  <)])j)08ed  to  the  patient's 
former  character.  In  one  characteristic  case,  long  under 
observation,  besides  the  state  just  described,  there  was  further 
evidence  of  morbid  change  in  the  brain  in  partial  hemiplegia. 
This  designation — moral  insanity — is  objectionable,  and  should 
be  avoided  by  medical  witnesses  in  courts  of  law ;  if  required 
to  define  the  condition,  it  is  better  to  speak  of  "  partial  in- 
sanitv." 

Communicated  Insanity  (Folic  d,  deux,  Folie  communiquee). 
— As  indicated  by  the  title,  this  variety  of  mental  disease 
arises  from  close  association  with  an  insane  {)erson.  It  occurs 
most  frequently  in  women.  The  writer  recalls  three  cases  of 
sisters  in  each  of  which  the  insanity  of  one  of  them  had  ap- 
parently this  origin,  the  imposcil  and  original  forms  being 
identical  or  nearly  so.  In  two  of  the  cases  there  were  hallu- 
cinations of  hearing  and  delusions  of  suspicion,  in  the  third 
the  delusions  were  of  an  amatory  kind.  The  sisters  lived 
apart  by  themselves,  except  in  one  instance,  where  they  re- 
sided with  their  brother  and  widowed  mother.  It  has  been 
held  that  in  such  cases  the  one  first  affected,  having  more  force 
of  character,  either  natural  or  acquired  by  disease,  than  the 
other,  impresses  her  morbid  ideas  on  her  companion,  who 
gradually  assimilates  them  till  they  become  part  of  her  mental 
constitution.  This,  though  usually  the  order  of  development, 
is  not  always  so,  as  in  one  of  the  cases  referred  to  the  more 
vigorous  01  the  two  was  the  last  to  succumb.  Though  the 
communication  is  generally  to  only  one  individual,  it  may  be 
to  two  and  even  more  members  of  a  family.  In  almost  all 
the  recorded  cases  the  sufferers  were  closely  related  to  each 
other,  so  that  in  all  probability  there  was  a  hereditary  dispo- 
sition to  mental  disease.  In  this  connection  it  is  worthy  of 
remark  that  it  has  not  been  clearly  established  that  a  larger 
proportion  of  the  attendants  in  lunatic  asylums  become  insane 
than  of  other  clasises  of  the  community,  though  it  is  probably 
somewhat  higher. 

The  insane  themselves  do  not  often  acquire  each  others' 
delusions ;  instances  of  that  kind  are,  however,  of  occasional 
occurrence.  Thus,  there  is  at  present  a  patient  in  the  asylum 
under  the  writer's  charge,  who  for  many  years  has  entertained 
the  delusion  that  there  is  a  peacock  in  her  head.  For  some 
months  another  patient  of  good  general  intelligence,  who  had 
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ineane  ideas  alwul  money,  waa  much  Iteaide  her  at  work.  The 
laller.  while  alill  adhering  lo  her  laiitieB  re8|«cling  wealth, 
ivaa  fimnd  Ui  have  adoptwi  her  comrade's  peculiar  eraie  aud 
even  in  an  exaggerated  fiirna,  for  ehe  inaisie  that  uot  one  but 
two  or  three  peaeoeks  are  iu  her  bniin. 

Relalion  of  VariouM  Diaeaata  and  Functional  DiM/riUra  U  fn«anify, — 

In  iiutceptilile  peraoni  certuin  stales  of  ihe  tytlem,  both  ph}'Hii>1i>gj('Dl 
and  pBtholugic«1,  ure  Mmelimes  the  iramediile  eMutei  of  in^tmiiir :  or 
if  in  some  cases  thpy  ere  not  ihe  solo  lEents,  Ihej  lo  opernlo  that 
trifliog,  and  »r  thenitclves  alto^ttlier  inadeqiiaie,  irritlitiuiii,  mental 
orphveical,  becomecsjmble  or  induuiig  derangement  of  mind.  AHeing 
in  Bucb  (yetemic  conditions,  the  forais  of  uiHiitiil  diiotder  BC<iuire  dis- 
tinctive L'liHracien,  which  have  eiven  rise  tu  special  niimei  indicating 
the  luppoeed  causation.  Thus  there  is  an  hyiterieal  mania  in  which 
the  strange  imaginationt  and  peculiar  daceptinns  i-banicteristiu  of 
hysteria  are  aMociated  niih  excitement,  rlignt  iucoherance,  morbid 
craving  frirsympalhy,  hallucinaliooi  and  delusions,  and  erotiodisplaya, 
M  v>oll  IU  gEDeralty  with  same  of  the  phr^ical  symptoms  of  the  diieiu«, 
Biioh  as  the  ieIoOus  hysiecicui,  hysterical  cuuTuisiuns,  and  inability,  or 
alleged  inabilitj,  to  pau  urine. 

At  the  tilablithment  of  tht  ma>»tmal  /unction,  excitement  with 
delutiuni  and  a  dispuiitlun  tu  impulsive  violence  may  appear,  conitl- 
tuiing  the  "  manin  of  puberty."  This  generally  pastefl  away  in  a  few 
days  or  weeks,  and  seldom  continues  after  menstruation  is  regular. 
At  the  (sme  period  of  life,  in  both  sexes,  instead  uf  ordinary  acuta 
mania,  that  already  described  m  simple  manin,  or,  as  it  it  Bumelimet 
eallvd,  reasoning  mania,  may  arise,  but  ihe  form  may  be  a  moral  per- 
versity manifesting  itself  by  a  suddenly  ac([uiied  disposition  to  lying, 
cheating,  stealing,  end  the  like. — this  ctate  being  the  nwull  of  disease, 
though  very  often  not  sri  considered.  It  is  not  uDfrei|ueuily  precnded 
by  marked  mental  depretsion,  with  dielinct  suicidal  Blleinpii.'  Hallu- 
einaiium  of  hearing  and  sight,  and  also  delusions,  spring  up  in  tbe 
COUTM  uf  the  ilif«>H>'i<.  but  it  ruay  not  be  til)  after  months  or  yean 
ba*e  passed,  during  which  ibore  may  be  nothing  but  the  monu  ob- 
liquity and  waywardneM  of  conduct  to  indicate  the  presence  of  mental 
aberration.  It  is  ti>  this  form  that  the  term  hebephrenia  has  baan 
applied,  ll  is  much  more  likely  to  be  of  long  duration  than  the 
maniacal  cundiiion.and  hio  often  gradually  involves  the  mind  gener- 
ally, pMMing  ultimately  into  Incurable  insanity. 

Between  puberty  and  the  full  development  of  tbe  body,  mental  dis- 
order may  arise  iroja  vsrioiu  causei.  This  period  extends  over  a 
number  uf  years,  but  is  tbortor  in  women  than  in  men,  for  the  former 
arrive  at  maturity  sooner  than  the  latter,  ll  Is  held  by  >omo  auibori- 
ties  that  the  derangemFOt  of  mind  which  then  uccurc  has  special 
characters  owing  to  the  activity  of  tbe  procetses  of  growth,  especially 
those  related  to  the  sexual  ftinclions;  they  have  named  it  the  InsanitT 
of  adolescence.  Mania  Is  ilia  form  that  usually  prosvnli  itielf,  am 
tbe  tjmpionm  are,  as  a  rule,  acute,  and  marked  by  viguruui  demon- 
strations. Ualluclnaltons  relating  lu  the  geiiurative  organ),  or  at  leMt 
of  an  amative  nature,  are  toinmun,  but  fiirlher  than  thli  tbare  la 
nothing  distinctive  In  ths  featuroi. 
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DUorder  of  the  uterus  and  ovaries  at  any  time  during  the  years  of 
their  functional  activity,  especially  when  there  is  amcnorrhcea,  is  not 
an  uncommon  cause  of  other  varieties  of  insanity.  The  distinctive 
delusions  that  spring  up  then  have  often  rofcrcnce  to  these  organs  or 
to  their  functions;  thus  the  sufferers  may  fancy  that  they  give  birth 
to  children,  or  that  their  persons  are  violated  while  asleep.  Nympho- 
mania may  arise  from  the  same  source;  the  particular  feature  in  it 
being  a  disposition  on  the  part  of  the  patient  to  make  indecent  ad- 
vances to  the  other  sex,  and  even  to  make  shameful  exposure  of  the 
person.  A  distinction  has  been  drawn  between  this  state,  which  is 
regarded  as  due  to  the  general  disturbance  of  the  nervous  system  from 
a  peripheral  irritation  in  the  sexual  organs,  and  that  named  eroto- 
mania, in  which  the  organs  of  generation  are  apparently  healthy,  and 
the  morbid  action  is  believed  to  he  entirely  in  the  brain.  The  mental 
symptoms  are  really  alike  in  both,  though  it  has  been  held  by  some 
that,  as  opposed  to  nymphomania,  the  language  and  conduct  in  eroto- 
mania are  pure,  and  do  not  greatly  transgress  propriety.  In  the  male 
sex  a  condition  corres{>onding  in  the  character  of  the  Hcts  and  in  the 
general  psychical  features  is  known  as  satyriasis.  It  is,  however,  to 
be  borne  in  mind  that  delusions  connected  with  the  organs  of  genera- 
tion in  both  sexes  may  exist  with  perfect  propriety  of  conduct,  and 
also  that  amenorrhcea  is  a  common  symptom  in  insanity  due  to  other 
causes. 

At  the  close  of  menstruation  one  of  the  many  troubles  that  are  apt 
to  arise  is  mental  disorder.  It  occasionally  assumes  a  maniacal  char- 
acter,  but  much  more  frequently  the  form  is  melnncholia,  with  delu- 
sitms  aitd  a  disposition  to  suicide.  It  has  been  named  "climacteric 
insanity."  The  symptoms  are  those  of  ordinary  melancholia,  a  mor- 
bid fear  of  having  dtme  something  wrong  or  of  impending  evil,  with 
impuUive  tendencies  to  homicide  as  well  as  to  suicide,  being  somewhat 
prominent  features  in  many  cases.  It  is  rather  an  unfavorable  form 
of  mental  disease;  still,  recoveries  are  n()t  rare. 

It  is  thought  by  some  that  excessive  venereal  iyidulgencey  especially 
in  the  newly  married,  may  suffice  to  overthrow  the  mental  powers  in 
susceptible  per8f)n8,  inducing  what  has  been  designated  sexual  mania; 
but  other  direct  causes  probably  always  combine  with  it  in  the  pro- 
duction of  the  insanity,  and  there  is  nothing  distinctive  in  the  symp- 
toms. 

The  vice  of  masturbation,  in  both  sexes,  sometimes  induces  an  in- 
tractable form  of  mental  derangeinerit.  FiHrly  symptoms  springing 
from  the  vile  habit  are  an  unwonted  shyness  and  an  evasive  look, 
irresolution  of  character,  and  a  disposition  to  be  hlone.  By-and-by 
a  general  feeling  of  fear  and  suspicion  of  others  arises,  with  sulkiness 
of  temper;  then  come  hallucinations,  such  as  that  the  victims  are 
acted  on  thniugh  the  walls  by  electricity,  that  their  food  is  poisoned, 
that  they  are  tormented  by  evil  .«pirit«,  etc. ;  great  religious  fervor  is 
c<»mmon,  especially  in  women.  There  is,  however,  much  variety  in 
the  morbid  phenomena.  Thus  the  writer  has  met  with  cases  in  which 
feelings  of  pride  and  self-consequence  were  well  marked,  with  grandiose 
delusions  and  an  offensive  forwardness  of  manner.  In  most  cases  the 
intellect  gradually  bectmies  weak,  and  ufter  an  indefinite  period  the 
unfortunate  sink  into  dementia.  (General  nervous  symptoms,  such  as 
palpitations  and  feeling  of  sinking  at  the  heart,  are  usually  associated 
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from  tbe  beginning  with  the  [«ycbical  diEturbftncs.  SbouM  the  mas- 
turbftlton  jbettopped  before  ttio  intellect  is  much  impHir«d,  menttil 
bealtb  m«y  bo'^Jtiired ;  but  IT  once  inpunity  bae  been  d»lincti}>  cstkb- 
lisbcd,  recovery  \»  Lha  eicoption,  rather  than  the  rule,  w  the  vice  i( 
then  seldom  matlered. 

Tbe  influence  eierled  on  the  niind  of  vunien  by  tbe  aexiial  tjitam 
;■  evinced  in  other  wiijs  Ui»n  thtue  mentioned.  The  majority  of 
women  nre  more  luscvptihle  Knd  impressible,  and  are  aomelimc*  very 
irritiible  during  tha  flow  of  Ibe  mun'ei.  During  healthy  pregnane, 
also,  crftvinge  for  ezliaordinary  articles  of  diet  are  very  commoQ. 
Tbeae  are  usually  innncBnt  enough,  but  ntt  al«a)f,  as  when  a  woman, 
overcome  by  thfl  sight  of  Iho  onwny  arm  of  a  baher  wbo  worked 
opposite  her  dwelling,  (impelled  her  hutband  to  offer  him  money  to 
allow  ber  to  take  "  one  bile  "  i>ut  of  it. 

Uental  disease  occaaionally  apppan  during  utero-getlati'-n,  and  it 
apparently  dependent  on  it;  this  ib  known  ai  the  iiuanily  of  preg- 
nanty.  It  is  not  common,  and  is  more  prone  to  orcur  at  a  lale  than  an 
early  period  of  geelalioa.  Though  mania  and  miinumania  are  both 
met  with,  melancholia  is  the  usual  form,  rofufal  of  food,  and  a  dUpo- 
silion  to  suicide  being  sometimes  marked  features.  The  majority  of 
auch  patient*  recover  soou  after  delivery,  but  a  large  pro|>ortiou  uoa- 

In  »evere  faior,  during  tha  passage  of  Ihc  head  through  the  os  intm- 
num,  and  also  through  the  vaginal  orillce.  It  occasionally  happens 
that  tbe  patient  falls  into  a  state  of  semi-cnnicious  delirium,  lasting 
for  a  few  minutes.  The  writer  haa  neen  a  mild  attack  of  mania  arise 
during;  severe  labor  resulting  from  contracted  pelvis,  which  passed 
awuy  in  two  days  after  delivery.     This  it  a  rare  event. 

The  most  important  of  all  this  group  of  disorders  is  that  which 
occurs  within  two  or  three  treeka  after  delivery,  and  bears  the  name 
of  puerperal  mania.  Tbe  furUi  or  fifth  day  is  tbe  most  common 
tim*  for  tha  appearance  uf  the  (yniputms,  though  it  may  be  at  an 
earlier  as  well  m  »l  u  later  periud.  Sometimes  the  attack  is  very 
sudden,  but  generally  for  a  day  or  two  previously  the  palienta  are 
unuiiially  eicilable,  give  little  or  no  heed  to  their  infanta,  »luep  Utile 
or  none,  complain  of  pain  and  n  feeling  of  constriction  in  the  head, 
and  have  often  ocular  disorders,  such  as  flashes  of  light  and  duublo 
vision,  They  ramble  in  conversation,  and  Ulk  more  than  in  health; 
imagine  tbey  see  objects;  mistake  the  identity  of  people,  and  act  fool- 
ishly. The  pulse  is  also  nuick,  and  the  skin  utaj  bo  nut.  When  the 
insanity  is  fully  developed,  (he  symptoms,  both  phyMcal  and  tnental, 
■re  nil  of  an  acute  type,  and  the  condition  may  even  amount  to  de- 
lirious mania ;  but,  furtunately,  this  is  somewhat  eiceptional.  It  Is  ft 
feature  of  the  psychical  state  that  the  language  used  is  nften  fllthy 
and  obscene.  Af  ersion  to  husband  and  baby  is  a  common,  but  b^  no 
^  tym|>lom.     Under  the  influence  of  this 


mother*  have  in  many  instance*  dcistroyEd  their  infants.  Cases  »t« 
also  met  with,  beginning  within  a  week  after  childbirth,  in  which  tbe 
condiUon  would  be  more  correctly  designated  acute  melancholia  ihu 
acute  mania,  Early  In  the  diseate,  as  a  rule,  both  the  li>chial  dia- 
oharge  and  the  mammary  secrctiou  are  arrested;  but  in  mild  cata* 
the  Isttar,  and  even  both,  may  continue  In  flow,  though  in  reduced 
iguanlity.     Occiuiunally  tbe  urine  is  found  to  be  albuminous.     It  la 
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well  to  remember  that  there  is  also  sometimes  metritis  or  endometritis, 
AS  these  are  apt  to  be  overlooked  th  rough  the  greater  nrom  i  nence  of  the 
mental  symptoms.  First  confinements  are  more  liable  to  be  followed 
by  mania  than  subsequent  ones ;  but  it  is  not  uncommon  for  a  woman 
to  have  an  attack  after  several  successive  births.  Good  recoveries,  as 
a  rule,  are  made  after  the  first  two,  or  even  three,  seizures;  but  i^hould 
there  be  any  more,  the  mind  generally  becomes  permanently  weakened. 
Although  the  maniacal  is  by  far  the  most  frequent  form  of  mental 
derangement,  melancholia  occurs  occasionally. 

There  is  yet  another  important  varii^ty  connected  with  the  puerperal 
state — the  insanity  of  lactation.  It  occurs  after  some  months'  nurs- 
ing, or  immediately  after  the  wuaning  of  the  infant,  and  is  largely 
due  to  the  drain,  thn)Ugh  the  mammary  glands,  having  proved  too 
much  for  a  feeble  or  susceptible  frame.  As  mii^ht  be  expected, 
the  patients  are  weak,  and  u^^ually  ana>mic.  Melancholia  is  the 
type  of  disorder  that  is  nu^st  frequently  developed,  but  other  forms 
are  occasionally  seen.  In  this  variety,  also,  a  disnof'ition  to  destroy 
the  infant  is  not  uncommon  ;  besides  this,  a  tendency  to  suicide  is 
sometimes  manifested.  Exophthalmic  goitre  and  functic^nal  cardiac 
murmur  have  been  noticed  in  a  few  cases,  particularly  where  the  men- 
tal derangement  presented  maniacal  features.  The  prospect  of  re- 
covery from  this,  as  from  the  preceding  variety  of  puerperal  insanity, 
is  very  good,  at  least  from  first  attacks ;  a  small  percentage,  however, 
lapse  into  incurable  insanity. 

Alcoholic  Insanity. — As  already  stated,  "transitory  mania"  may  be 
at  least  directly  induced  by  alcohol;  but  besides  this  atid  the  much 
more  common  disease,  delirium  tremens  (see  p.  256J,  there  arc  other 
disorders  resulting  from  the  same  p(nverful  agent,  which  have  yet  to 
be  noticed.  (1)  Habits  of  intoxication,  along  with  the  orainary 
symptoms  of  chronic  alcoholism,  often  induce  a  state  of  mind  char- 
acterized by  gloomy  su«j)icion  and  hallucinations  of  hearing.  This 
condition  has  prompted  to  homicide  as  well  as  to  suicide  in  a  number 
of  cases.  (2)  Excesses  in  alcohol  may  cause  mania  or  melancholia  of 
an  ordinary  acute  kind,  except  that  the  delusions  partake  of  the  de- 
lirium tremens  chanicter,  and  that  the  attacks  themselves  are  of 
shorter  duration.  Though  cases  of  this  kind  are  occasionally  seen, 
they  must  be  regarded  hs  rare.  (8)  Prngre>sive  dementia,  accom- 
panied by  a  fortn  of  general  paralysis,  is  a  rather  common  result  of 
prolonged  drunken  habits.  It  not  un frequently  occurs  ifi  women  who 
nave  been  long  addicted  to  secret  tippling.  The  symptoms  closely  re- 
semble those  of  ordinary  general  paralysis,  and  in  some  cases  the  dis- 
orders can  scarcelv  be  distinguished  from  each  other.  The  diagnosis 
will  be  considered  in  connection  with  getieral  paralysis.  (4)  There 
remains  the  condition  known  as  dipsomania  or  oinornania.  The  crav- 
ing for  drink  in  this  stale  is  insatiable,  and  no  consideration  whatever 
deters  the  victim  from  seeking  its  gratification.  Three  varieties  have 
been  distingui<ihcd — the  acute,  the  chronic,  and  the  periodic.  The 
acute,  which  is  rare,  has  been  luUiced  after  hemorrhage  in  the  puer- 
peral state,  in  recovery  fr»m  fevers,  after  excessive  venereal  indulg- 
ence, and  in  some  forms  of  dyspepsia.  It  often  passes  away  in  a  few 
days,  and  shows  no  disposition  to  return.  The  chronic  is  the  form 
that  exists  in  the  habitual  drunkard.  In  him  the  craving  for  alcoholic 
stimulants  is  constant,  and  is  often  strongest  in  the  morning.     He  ex- 
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porience«  it  eeneation  of  sinking  Ht  tlje  atomacli, 
meDtuI  deprosfion  nmounling  even  to  miaery  when  i 
fluencB.  Great  moral  doprftvilj'  is  generally  &  i 
olianwler;  and  the  writer  hae  obwrved  that  in  wom 
■nocinied  with  much  pretence  or  ehow  of  rcligi' 


ItOi 


rith  n  reeling  of 
jt  under  their  in- 
srked  feature  of 
n  this  U  u> gaily 
The  periodic 


not  unfreqiiently  the  oiit- 

may  give  ri»  to  diOerent 
mind.  Thue,  ailer  &  pro- 
Llal  BClion,  and  uccuional 


larily  with  intervals  of 

ltie»,  but  particularly  the  last 
cnnie  of  the  "  insane  tempeninieiit. 

T/tt  poUon  of  gypliilis  in  the  coi  .  . 
fbrtni  ofafsoclHled  disorder  of  the  brain  and 
droraal  perind  nf  irritability,  sluwDeu  cif  mei 
«infu»ion  of  ideas.  ii'«"i'panied  bvihoolin^  ^. 
numbness  of  llie  bead,  there  may  be  one  nr  mure  convulsive  fits,  tiiU 
lowed  by  miiniii  or  melancholia ;  or  instpad  of  either  of  lhe«e  forint  of 
menlitl  derangement,  the  eymptonit  mentioned  may  b«  succeeded  by  a 
bytterical  condition  which  rapidly  declines  inlo  dementia  more  or  leu 
oomptete.  Sometimes  the  premoDitoiy  stage  is  succeeded  by  a  staM 
which  bears  considerable  likeness  to  general  parulytis.  There  mky 
even  be  grandiose  delusions  likewise,  tboueh  this  is  not  common. 
The  defects  in  articulation  und  the  paresis  of  the  voluntary  musclet 
generally  are  very  similar  in  both  cases.  In  the  sypliilitic  form  we 
find  bolu  greater  rapidity  and  irregularity  in  the  progress  uf  Ihetymp- 
toms.  The  sentory  phenomena  are  likewise  much  more  marked,  such 
as  pains  in  the  limbs,  numbness,  and  formication  ;  and  these,  as  well. 
MS  the  motor  symptoms,  ftre  more  apt  to  be  unilatvral  at  an  early  stage 
of  the  disease.  The  retlnn  are  less  frequently  affected :  and  ■bould 
there  bo  inequality  of  the  pupils,  it  will  probably  be  found  that  some 
of  the  ocular  muscles  are  alio  parulyxecl.  The  convulsive  seizures  aro 
more  disposed  to  be  partial,  huth  as  regards  the  implication  of  con- 
sciousness aDd  the  muscles  involved,  than  in  the  ca^e  of  general  paral- 
ysis, and  the  allacbs  are  also  more  rreqiieiilly  followed  by  paralysl* 
□f  the  convulsed  members  ;  this  may  or  may  not  be  pcnislent.  The 
evidencw  of  constitutional  syphilis  in  nodes,  e iil a iged  glands,  cutane- 
ous eruptions,  etc.,  with  n  history  of  contagion,  will  of  course  materi- 
ally aid  the  diagnosis.  It  is  to  be  oUerved  that  insanity,  as  well  as 
other  forms  of  disease  in  the  central  nervous  sysleiu  due  to  syphilis,  ia 
most  apt  Id  occur  in  cases  where  the  secondary  symptoms  bnve  been 
slight  or  at  least  not  marked.  It  does  not  follow  from  this  that  tb« 
sufferen  from  constitutional  syphilis,  with  pronounced  eilernal  symp- 
toms, have  an  immunity  from  mental  disease.  The  writer  may  men- 
tion, in  illiKLtration  of  the  contrary,  that  he  has  bad  cases  hoth  of 
mania  and  dementia  undnr  bis  cntc,  in  which  there  was  nccroiit  of 
the  bone*  of  the  skull  and  of  the  nasul  cartilages,  the  lallor  condlliona 
at  least  being  dependent  on  thi»  action  of  the  syphilitic  poitim. 

Beside*  a  real  there  is  alsoaspurlous  syphilitic  insanity,  which  bean 
the  name  ot  typMlophobia.  The  dis^nctlve  featur«  of  iliis  disorder  i* 
an  intanee  fear  in  the  mind  of  ihe  suflerer  that  syphilis  has  b«en 
acquired,  evnry  trifling  papule  Itting  regarded  hs  convincing  evidence 
of  ii«  presence.  In  other  respects  the  menlu]  slate  is  that  of  acute  or 
inic  melancholia.  It  is  most  freqoentiv  met  with  in  persons  of 
high  moral  ti.iie  who  have  once  or  twice  fallen  into  Irregularity  of 
conduct. 
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Epileptic  hisanity. — When  epilepsy  has  continued  for  some  years  it 
induces  mental  defect,  and  this  may  occur  much  sooner  if  the  fits  are 
frequent,  but  if  they  are  at  long  intervals  the  mind  may  remain  un- 
affected. In  some  cases  the  petit  mal  would  appear  to  exert  a  more 
baneful  influence  on  the  mental  powers  than  the  full  convulsive  seiz- 
ure; but  this,  though  asserted  by  some,  is  not  always  the  case,  as  the 
writer  has  seen  patients  subject  to  the  latter  form  in  whom  dementia 
rapidly  supervened,  and  others  who  had  suffered  from  epileptic  vertigo 
for  years,  at  short  intervals,  and  still  retained  considerable  mental 
vigor.  Irritability  of  temper  and  weakness  of  memory  are  the  first 
indications  of  the  mind  being  involved,  but  in  course  of  time  all  its 
powers  are  implicated,  and  ultimately  the  wreck  is  complete.  But 
instead  of  a  uniform,  progressive  degeneration,  it  often  happens  that, 
after  a  single  seizure  or  a  number  in  succession,  an  acute  maniacal 
attack  occui-s,  in  which  there  is  generally  manifested  a  disposition  to 
violence,  and  occasionally  also  to  suicide  in  the  same  patient.  Mur- 
ders have  been  committed  by  epileptics  while  in  this  condition.  Hal- 
lucinations and  delusions  are  usual  in  the  course  of  paroxysms,  and 
some  patients  manifest  marked  religious  feeling  at  these  times  more 

Earticularly.  The  mania  may  pass  away  in  a  few  minutes  or  in  an 
our  or  two,  and  in  any  case  seldom  lasts  longer  than  four  or  five 
days,  though  it  is  apt  to  return  on  the  recurrence  of  the  fits.  The  last 
feature,  however,  is  very  irregular,  and,  in  illustratit)n,  the  writer 
may  allude  to  a  patient  under  his  care  who  had  an  attack  of  epileptic 
mania  about  five  years  ago,  and  has  continued  free  from  it  since, 
while  there  has  been  no  abatement  of  the  convulsive  seizures.  Though 
the  mental  disorder  generally  follows  the  convulsions,  it  occasionally 
precedes  them,  and  in  some  cases  would  seem  to  take  their  place,  the 
entire  paroxysm  being  apparently  mental.  In  some  instances  epilep- 
tics fall  into  an  automatic  state  without  having  had  a  convulsive 
attack,  and  then  perform  actions  which,  though  usually  irregular  and 
destructive,  may  be  definite  and  correct  in  themselves,  but  only  wrong 
as  to  time  or  place, — the  patients  being  quite  unconscious,  and  in- 
credulous when  told  of  their  conduct  on  their  recovery.  This  state  is 
generally  very  brief,  lasting  only  for  seconds  or  minutes,  but  it  may 
continue  for  half  an  hour,  seldom  lonujer. 

The/?otson  of  rheumatism  and  gout  in  the  .system  may  induce  mental 
disorder  which  sometimes  amounts  to  insanity.  Such  attacks  are 
often  of  a  metastatic  character,  the  joint  uffectit>n  being  in  abeyance 
during  the  continuance  of  the  mania,  which  is  the  usual  form  of  de- 
rangement in  these  circumstances.  The  attack  commonly  passes  away 
within  three  or  four  weeks.  A  similar  event  mav  occur  in  the  course 
of  cuthma.  For  example,  a  perstu)  who  had  been  a  martyr  to  the 
spasmodic  form  of  the  disease  for  nearly  twenty  years,  rather  suddenly 
became  maniacal ;  the  asthma  then  entirely  disappeared,  and  did  not 
trouble  her  during  the  six  weeks  that  the  insanity  lasted;  but  when 
the  latter  subsided,  the  asthma  returned  in  all  its  former  oppressive- 
ness. The  writer  has  also  seen  the  />oiV>7i  of  lead  induce  an  attack  of 
maniacal  delirium,  which  continued  for  a  few  days  in  one  case,  and 
for  a  month  in  another;  there  were  also  convulsions  in  tlie  former 
case,  but  none  ir>  the  latter;  the  characteristic  blue  lines  on  the  gums 
were  present  in  both. 
The  feeling  of  sinking  and  general  discomfort  experienced  by  those 
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decree  of'intoneity  that  the  condilion  n»y  even  iimnuiit  to  in>*nily- 
Tbe  unrurtunale  auSVrerB  who  have  arrived  nt  lhi<  siage,  after  the 
effect  of  [ho  drug  hii  died  away,  are  wreiehMl,  miBeruble,  and  may 
even  be  iuicldably  dtapofcd.  The  writer  has  known  it  neoeffary  to 
commit  aucb  a  one  to  an  aaytiim  :  b>it  this  i«  quile  exinptlonal. 

Phthinical  Jnianity. — In  the  laier  tlugea  of  phthiii«  pulmonalii 
mania  is  occasionally  developed.  Tbe  ayniptoma  are  generally  very 
ncule,  even  allainini;  the  Eeverity  of  those  or  dplirioiii  mania :  tbe 
attack  ofien  tertninnlee  in  fatal  oxbHUsUiin.  In  an  early  tta^e  of  the 
tame  diBeaee,  nr  of  general  tuberculcei*.  Dr.  Cbmalon  has  puinted  out 
that  a  morbid  mtntul  condition  uf  a  ditferenl  cbMracter  it  Bomelinies 
present.  It  is  charai-teriiiGd  by  unfounded  lunpielun  and  irri  I  ability, 
with  occa-'iiinal  burets  of  excitement  or  HlBofdeprMMDii.  Tbia  mental 
Slate  is,  however,  not  ao  commim  as  an  oppotiie  one  in  tubercular  dis- 
eaae  of  the  lungs,  in  which  tba  patienu  are  langiiine  and  unduly 
hopeful,  even  when  Iheir  illness  la  going  on  to  a  fatal  iasun.  But  Ihe 
pfvchical  condition  in  the  latter  case  ii  not  inranity. 

The  eicitabiliiy  which  iaan  ordinary  symptom  uf  Srarra't  or  fioae- 
dote'i  diaeatt  (exophthalmic  goitre),  may  increase  and  be  accompanied 
by  incoherence  and  violence,  «d  that  mania  ia  established.  Tbe  attack 
commonly  subaidea  in  a  few  days. 

One  of  the  cfaaracterlBlics  of  the  peculiar  widely  diSuscd  disease  of 
the  tissues,  lu  which  Dr.  Ord  has  given  the  name  of  myxirdtma,  is  ft 
dulness  of  pcrceiai'm  and  a  generul  torpor  of  the  mental  facuiiies. 
Dr.  Savage  bin  descrihcd  cotea  in  which  there  were  also  present  dolu- 
sinnl  of  suspicion,  but  the  number  hilborto  obfervcd  is  loo  small  to 
warrant  Ihe  cuncluslon  that  these  may  be  regarded  as  typical  of  tbe 
intanity  that  haa  this  origin. 

Tirpt-vom  in  the  in leitinal  canal  mny  induce  mania  through  the 
action  uf  Ihe  peripheral  irrilaliou  on  the  brain,  just  is  it  occasionally 
gives  ri-c  to  epilepsy. 

Bfci«i»or/u/(!onihe  head  are  not  unfrequenlly  followed  by  insanity. 
The  form  varies :  mania  and  dementia  are  both  met  with,  a*  also  a 
combination  of  Ibo  two.  The  condition  is  hopeful  or  otherwise  ac- 
cording lo  ihe  amount  of  injury  anatalned  by  Ihe  brnin. 

Wheo  distinct  inaanily  is  produced  by  ntntti-oke,  or  followa  typAiit 
Jevtr  or  utlier  of  Iha  exanlktmalo,  altbough  mania  may  be  the  primary 
cbtnclcr,  rlcioentia  ^rierally  soon  ensues;  or  the  insanity  maj  b«of 
this  f.>riii  f'om  tbe  flrst.  Tbe  prognosis  in  thete  cases  is  generally  un- 
favorable. But  Ibis  is  to  be  distinguished  from  a  condition  of  mental 
exviteiuent  of  modt^rnle  severity,  accompanied  by  hnlKicinalions  of 
bearing  and  lighl,  which  necasionallv  arises  lomewhai  suddenly  In  an 
advanced  stage  of  these  disease*,  an  J  also  in  pneumonia,  but  usually 

Saases  away  in  a  day  or  two,  or  even  sooner.  This  haa  been  lat«l} 
escribed  as  a  form  of  Insanity;  but  obaervallon  of  such  cases  would 
raiber  lead  ihe  writer  U>  desicnaie  it  at  an  acute  form  of  deliriuin, 
symptomatic  of  the  a<socialed  disoRao,  ibough  not  always  of  a  state  of 
collapse,  as  wiis  believed  by  Dr.  II.  Weber,  who  Hrst  directed  atten- 
tion lu  this  variety  of  mental  disorder. 

The  cDliilngue  of  physical  diseases  ur  causes,  on  which  insanity  may 
be  more  ot  leas  dependent,  haa  nut  yet  been  exhausted.    In  fact,  ft 
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would  seem  that  a  morbid  condition  of  any  organ,  in  persons  of  weak, 
susceptible  nervous  systems,  may  so  disturb  the  functions  of  the  brain 
that  mental  derangement  may  bo  the  result.  Thus  it  has  been  devel- 
oped in  connection  with  cardiHC,  intestinal,  hepatic,  and  vesical  dis- 
eases. There  is  little  uniformity  in  the  symptoms  of  the  insanity 
which  arises  in  this  way  ;  and  it  would  rather  appear  that  the  char- 
acter of  the  mental  disturbance  is  more  dependent  on  the  general  con- 
dition of  the  system  as  to  strength  or  weakness,  and  on  the  nature  of 
the  hereditary  bias,  which  so  commonly  exists,  than  on  the  special 
organ  whose  morbid  state  may  have  been  the  exciting  cause  of  the 
cerebro-mental  disorder.  At  the  same  time  it  may  be  said  generally 
that  disease  in  the  abdominal  organs,  and  especially  in  the  liver,  is 
more  apt  to  be  associated  with  melancholia  than  in  any  other  form. 
It  has  been  alleged  that  when  disease  of  the  heart  and  unsoundness  of 
mind  both  exist  in  the  same  person,  melancholia  is  the  form  most 
commonly  found  with  mitral  lesions,  and  mania  with  aortic  disease; 
but  the  uniformity  of  these  associations  is  not  established.  In  con- 
sidering the  concurrence  of  disease  in  these  organs  with  insanity  it  is 
always  to  be  borne  in  mind  that  this  may  be  altogether  accidental,  or 
that  their  morbid  stHte  may  be  due  to  that  impaired  nutrition  of  the 
central  nervous  system  on  which  the  insanity  itself  depends. 

General  paralysis,  also  called  "  general  pare^sis,"  and  some- 
times "paralytic  dementia,"  is  a  very  important  and  a  very 
fatal  form  of  insanity.  It  is  peculiarly  a  disease  of  middle  life, 
seldom  occurring  under  thirty  or  above  sixty  years  of  age.  It 
is  at  least  four  times  more  common  among  men  than  among 
women.  Its  ordinary  duration  is  from  two  to  three  years; 
but  it  may  terminate  fatally  in  six  months,  or  be  protracted 
for  six  years  or  longer.  When  the  disease  is  developed,  in 
nine  cases  out  often  there  is  exaltation  of  feeling,  though  this 
is  occasionally  ])re('e(led  by  a  brief  i)eriod  of  depression ;  and 
in  a  few  exceptional  ca.ses  there  is  melancholy  feeling  through- 
out its  whole  course.  After  the  brief  preliminary  stage  of 
depression  has  passed  away,  if  it  existed  at  all,  the  patient 
becomes  restless  and  flighty  in  his  manner,  and  impatient  of 
control.  lie  sj)ends  his  money  foolishly,  and  launches  forth 
into  wild  sj)ecu  hit  ions.  Then  the  characteristic  delusions 
arise.  He  asserts  he  is  worth  millions  of  money,  is  as  strong 
as  Samson,  and  is  king  of  the  universe  ;  any  or  all  of  these  or 
similar  extravagant  notions  may  be  entertained.  Even  in  this 
stage,  the  defective  memory  and  the  inability  to  follow  out  any 
subject  of  thought,  reveal  the  enfeeblement  of  intellect;  and 
emotional  weakness  may  also  be  evident  in  the  aspect,  and  the 
tendency  to  bursts  of  passicm  if  in  any  way  opj)osed.  At  this 
periwl  there  is  also  sometimes  a  disposition  to  indulge  to 
cxct^ss  in  alcohol,  and  to  be  indecent  in  conduct  before  the 


opposite  ws  ;  occiisinnaliy  a  procltvilv  to  steal  ia  inniiifcst«d. 
Tbe  deltiaious  usunlly  persist  lo  oear  the  fatal  close,  or  ut  least 
so  long  a»  advancing  defect  in  articulation  permits  of  t^eir 
beiuc;  recognized  ;  but  even  Itiey  would  seem  sotneliiues  to  be 
involved  in  ihe  utter  wreck  of  mind  in  the  final  stags.  In  the 
earlier  period  of  the  disease,  maniacal  escitement,  wiih  de- 
atruclive  tendencies,  is  very  common;  and  it  occasionally 
hnppeus  that  a  maniacal  attack  occura  at  the  very  onset.  In 
some  rare  cases  expansive  delirium  yields  to  hypochondriacal 
feeling,  and  in  others,  equally  rare,  the  disorder  aasumee  the 
circular  type. 

IndicflitioDs  of  the  paralysis  appear  in  nioet  cases  shortly 
after  the  onset  of  the  psj'chical  disturbance;  but  it  is  lo  be 
observed  that  at  first  the  condition  is  ataxic  rather  than  die- 
tinctly  paralytic,  The  two  sets  of  aymptoraa  frequently,  how- 
ever, occur  simultaneously,  and  the  ataxic  may  even  precede 
the  mental  disorder.  These  indications  are  first  noticeable  in 
tremor  of  the  upper  lip,  esi>ecially  when  the  zygomatici  and 
the  elevators  of  the  lips  are  in  action.  Certain  movements  of 
tbe  tongue  are  likewise  nut  performed  with  their  natural  pre- 
cision. The  patient  has  thus  difficulty  in  articulating  worda 
iu  which  there  are  several  labials  or  lii^u  ids— tolerable,  Feb- 
ntary,  constitutional  —  for  example.  The  defect  seems  a 
thickness  or  slight  stuttering,  like  that  of  a  pcrsou  iu  the  first 
sto^  of  drunkenness ;  and  il  may  only  be  oWrvablo  at  this 
penud  when  ihe  patient  is  under  emotion.  It  is  not  usually 
till  after  some  weeks  or  even  months  have  elapsed  that  the 
muscles  of  the  lower  extremities  are  involved.  Then  there  is 
observable  at  first  a  peculiar  cautiousness  of  gait,  with  slight 
uncertuiDty  and  unsteadiness,  m*«t  dislimt  when  about  to 
turn  after  walking  a  few  paces.  The  arm«  are  often  late  of 
beiDg  much  implicaled,  hut  ultimalelv  they  do  not  escape. 
As  the  diseaite  progresses,  the  arlicuhitioti  Irecomes  more  and 
luore  indistinct,  the  tongue  while  being  put  out  is  projected  in 
a  jerky  manner,  and  a  fibrillar  movement  is  observed  in  its 
substance.  Similar  tremulous,  irregular  contractions  occur  in 
the  muscles  around  the  mouth  when  called  into  action.  AU 
the  muscles  of  the  face  are  involved,  and  a  characteristic 
hebetude  of  expression  ia  acquired.  Tliough  both  sides  are 
generally  affected  pretty  c(nially,  the  paralysis  occasionally 
IB  miiiv  pnuiounccd  in  the  muscles  of  the  one  side  than  tbe 
other.  When  the  disease  is  far  advanced,  the  muscles  of 
deglutition  and  respiration  partici|>ftte  in  the  increasing  ruin, 
aod  il  is  not  seldom  thai  death  occurs  from  choking  by  a  mor- 
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8el  of  ordinarj  fboil.  lu  nloe^t  oa::^e;^  alter  it  has  reaoheii  its 
middle  stage,  epileptiform  seizures  and  attacks  of  cerebral  con- 
gestion occur  occasionally  :  but  though  more  o.>mmon  at  this 
and  the  later  periods,  the  convulsive  attacks  are  not  confinetl 
to  any  stage :  they  may  occur  at  the  commencement  of  the 
disease.  Instead  of  involving  the  whole  body,  as  is  usual,  the 
seizures  may  be  partial,  resembling  those  of  syphilitic  origin. 
The  pupils  are  \ery  generally  unequal:  in  some  they  are 
minutely  contracted ;  in  exceptional  ctises  they  are  normal. 
There  is  often  hypenemia  of  the  retina  in  the  earlv  stage, 
and  neuro-retinitis,  quickly  passing  into  atrophy,  wlien  the 
distinctive  symptoms  of  the  disease  are  obvious:  but  there 
are  many  exceptions  to  this  rule.  Loss  of  the  sense  of  smell 
has  been  stated  to  occur  early  in  the  disease,  but  acconling  to 
the  writer *8  observation  this  is  certainly  not  a  uniform  symj)- 
tom.  Auditory  hallucinations  are  occjusionally  observeii,  pir- 
ticularly  when  the  disease  is  of  syphilitic  origin.  Defect  in 
cutaneous  sensibility  is  not  very  markeil  at  tirst,  but  later  its 
existence  is  clear;  local  hy{)enesthesia  may  coexist  with  it. 
The  muscular  sense  is  also  impaired ;  and  electric  contractility 
sufiers  at  an  advanced  period.  When  the  disease  is  distinctly 
progressing,  the  evening  tem|)erature  is  ot\en  from  2^  to  4^  1?. 
above  the  normal.  Convulsions  and  cerebral  congestion  are 
marked  by  a  still  greater  increase  of  heat.  **  H^nuitoma  auris" 
not  unfrequently  occurs  along  with  the  more  acute  symptoms. 
In  a  few  cases,  during  the  course  of  the  disease,  there  are  re- 
markable remissions,  extending  over  a  number  of  months,  and 
these  may  be  so  conq)lete  that  a  cure  may  be  supjH)8ed  to  have 
been  eft'ected ;  but  unfortunately,  with  scarcely  an  exception, 
there  is  a  relapse,  leading  ultimately  to  a  fatal  issue.  The 
progress  of  the  disease  is  slower  in  women  than  in  men. 

In  private  practice  general  paralysis  is  very  often  over- 
looked in  its  early  stage.  In  a  few  exceptional  cases  the 
diagnosis  is  difficult,  but  in  the  great  majority,  when  the 
symptoms  are  looked  at  together— for  no  one  by  itself  is 
pathognomonic — it  is  easy,  and  a  mistake  should  not  occur. 
The  following  are  the  leading  symptoms,  mentioned  in  their 
order  of  imix)rtance :  Ditficulty  in  articulating  certtun  words, 
and  tremor  of  the  upper  lip;  emoticmal  weakness  with  exalta- 
tion (it  may  he  necessary  to  contradict  the  patient  before 
these  are  pr(H)erly  manifested);  grandiose  delusions;  general 
feebleness  of  judgment  and  memory;  unsteadiness  of  gait; 
inequality  of  pupils ;  hypenemia  of  retina,  followed  by  atrophy 
of  optic  disk.     Sometimes  the  intense  self-feeling,  as  welt  lus 
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the  exaltalion,  coinc  out  most  diattnctly  iu  writing,  und  it  may 
therefore  be  advisable  to  ask  the  patient  to  write  his  views  on 
any  subject  in  which  he  may  seeDi  to  lie  particularly  interested. 
It  will  also  be  noticed  that  in  niauv  cas«s  there  is  an  omission 
of  syllables  or  words,  or  a  repetition  of  them. 

The  disease  for  which  it  is  most  apt  to  be  mistaken  is  a 
form  of  paralytic  dementia  due  to  long-continued  excesses  in 
alcohol ;  and  certainty  it  is  occasioually  very  diflicult  to  die- 
tiuguish  between  them.  This  is  not  surprising  when  it  is 
remembered  that  habits  of  drunkcuness  are  sometimes  asso- 
ciated with  over-indulgence  in  venery  in  the  production  of 
real  general  paralysis.  The  distinguishing  features  of  the 
alcoholic  variety  are :  Stupidity  with  depression  of  feeling, 
rather  than  eniotional  exaltation  with  intellectual  weaknoss 
and  extravagant  delusions ;  belief  iii  present  or  past  builuci-  • 
nations  of  the  alcoholic  i^-pe ;  no  inei^uality  or  other  abnormual 
state  of  pupils;  defects  in  articulation  |)artaking  of  a  drawl 
as  well  as  of  a  stutter ;  absence  of  retinal  change  excejit  coo- 
gefition  at  firsl,  which  rapidly  subsides;  the  whole  aspect  one 
of  obtusenees  rather  than  of  exaltation  combined  with  feeble- 
ness. Still,  cases  do  occur  now  and  again  where  the  paralytic 
and  mental  symptoms  are  very  much  alike  in  both  forms,  and 
there  may  be  nothing  but  a  history  of  habitual  drunkenness, 
and  of  a  former  attack  or  attacks  of  delirium  tremeus,  with 
normal  state  of  the  pupils  and  only  slight  congestion  of  the 
fiindus  of  the  eye,  on  which  to  base  u  rather  doubtful  diagnoeis 
of  alcoholic  demenlia. 

Monomania  occasionally  bears  a  d^ree  of  resemblance  to 
general  paralysis  in  its  early  stage.  The  delusions  may  be 
oqually  extravagant  in  both,  but  iu  the  former  there  is  less 
variability  in  their  character;  the  memory  is  good,  the  judg- 
ment in  other  respects  may  not  be  obviously  impaired,  and 
altogether  there  is  greater  mental  vigor.  Besides,  the  ataxy 
or  paresis  of  the  muscles  of  articulation,  emotional  weaknem, 
etc.,  are  not  present. 

Locomotor  atajty  in  its  ordinarv  form  can  scarcely  be  mis- 
taken for  the  disease  under  cousitlc ration.  But  the  patholog- 
ical changes  in  the  cord  found  iu  ataxy  wmilil  seem  occasionally 
to  extend  to  the  medulla  oblongata  and  higher  parts  of  the 
brain,  indudng  defective  articulation  and  mentkl  disorder. 
Ill  tlie  ataxy  of  general  puriU^ttie  the  knee-jerk  is  usually 
iireseiit.  DelusiouM  oi'  grandeur  are  not  a  common  feature  of 
insanity  arising  thus. 

It   will    sutfafw  merely    l»    mention    that  the   mental  and 
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physical  degradation,  which  are  often  found  in  epile|)sy  of  long 
standing,  occasionally  bears  a  general  resemblance  to  a  some- 
what advanced  stage  of  general  paralysis,  in  which,  as  already 
stated,  epileptiform  seizures  are  common  ;  an  inquiry  into  the 
history,  besides  a  study  of  the  symptoms,  should  at  once 
establish  the  diagnosis. 

Idiocy. — Idiots,  considered  pathologically,  have  boon  ar- 
ranged by  Dr.  Ireland  into  ten  different  groups ;  but  looked 
at  broadly  and  generally,  in  relation  to  their  symptoms,  thoy 
may  be  divided  into  two  great  classes — the  apathetic  and  the 
agitated — between  which  there  is  every  grade.  Individuals 
01  the  lower  types  of  the  first  class  have  often  awkward, 
clumsy,  and  ill-proportioned  bodies  and  coarse  features  ;  lips 
thick  and  everted ;  teeth  irregular  and  decayed  ;  gums  swollen  ; 
ears  ill-formed  and  large.  Their  heads  are  in  general  of  goocl 
size,  and  are  sometimes  larger  than  the  avonigo ;  but  they 
are  misshai)en  and  not  unfrequently  flattened  in  the  occipital 
region.  Mentally  they  are  often  gloomy,  generally  passive. 
but  sometimes  passionate  and  dangerous.  Ihe  agitated  claas 
are  quick  and  flighty,  and  run  about  laughing,  crying,  and 
gesticulating.  They  are  subject  to  bursti^  of  passion,  and  are 
often  pugnacious.  They  have  in  general  abnormally  small 
but  well-formed  heads.  In  both  classes  attention  and  percep- 
tion are  exceedingly  feeble ;  there  is  little  memory  and  less 
judgment ;  and  the  will  is  imperfect — their  acts  being  usually 
the  results  of  impulses  originating  in  their  sensations.  Occa- 
sionally there  is  an  exceptional  development  of  a  j)articular 
faculty  or  talent,  most  frecjuently  that  of  music.  Speech  is 
very  defective,  and  many  cannot  articulate  at  all ;  scpiint  is 
common ;  and  a  large  proportion,  especially  where  the  con- 
dition is  congenital,  have  what  has  boon  called  the  saddle- 
shaped  palate — that  is,  a  })alate  whose  arch  is  considerably 
higher  than  the  normal.  A  large  pro|>ortion  have  a  tendency 
to  be  of  dirty  habits,  and  occasionally  the  sexual  appetite  is 
very  strongly  devoIoiKjd. 

Idiots,  as  well  as  imbeciles,  and  j)articularly  the  latter,  may 
have  attacks  of  melancholia,  or  monomania,  but  most  fre- 
quently of  mania.  The  acquired  disorder  may  pass  away, 
leaving  the  j)atient  much  as  before  the  seizure,  or  it  may 
continue  to  some  extent,  modifying  the  original  condition. 

Dr.  Ireland  hokls  that  even  in  early  infancy  idiocy  may  be 
recognized  by  the  slowness  or  awkwardness  of  the  chihi's 
motions.  He  says:  "If  laid  fiat  upon  his  face,  he  will  sink 
u|)on  the  floor,  whereas  a  normal  child  of  a  few  months  will 
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try  to  rigiit  itself,  or  cry  for  iiflsiatance."  In  tlie  writer's 
experience,  however,  thU  ia  not  >i  reliable  test  in  rU  oases. 
Wlien  a  little  older,  the  wandering,  uuseitlod  eye,  the  inability 
to  6x  the  attention,  the  shiwuess  and  inaiililude  tu  learn,  and 
the  genera!  vacaucy  of  expresaioii,  reveal  the  mental  defect. 
The  Btatei  of  the  palatal  arch,  when  present,  ie  a  vahiiible  aid 
to  diagnottin. 

The  IMagnoiU  of  Infanity  from  Delirium,. — It  is  firat  of  all 
to  be  noticed  that  in  certain  cases  there  is  no  real  difierence 
between  insanity  and  delirium  :  thus  mania,  occurring  in  the 
course  of  pneumonia  or  in   an  advanced  stage  of  phthieie 

Sulmonalis,  is  sometimes  simply  delirium  of  an  acute  type. 
[owever,  cases  in  which  the  two  states  approximate  so 
cloeely  are  not  very  common,  and  in  general  the  distinction 
is  quite  obvious,  being  marked  by  definite  characters.  (Com- 
pare p.  255.) 

Delirium  is  very  generally  preceded  for  some  days  by  other 
and  more  characteristic  symptoms  of  the  disease  on  which 
itself  ia  dependent  Should  that  be  inflammation  of  the 
lungs  or  hrain  or  other  leading  organ ;  or  severe  injury  of 
extromitiea  or  other  parts,  inducing  inflammation  ;  or  ono  of 
the  specific  fevers,  or  smallpox,  or  other  animal  poison  in  the 
system ;  ordinary  symptoms  of  the  particular  morbid  state 
will  uauallv  have  been  manifest  before  the  mental  disturbance 
appears.  The  character  of  the  delirium  in  the  first  instance, 
and  also  often  throughout  its  entire  course,  is  in  moat  cases 
quiet  rambjinjr  or  incoherence,  and  these  symptoms  are  most 
apt  to  show  Uiemttelves  at  night,  especially  wheji  the  patient 
is  drowsy,  and  no  one  is  addressing  ^ini.  A^ociated  with  it 
there  are  also  fretpiently  hallucinations,  particularly  of  vision. 
Occasionally,  however,  the  excitement  is  greater,  and  the 
patient  cttu  with  difficulty  be  controlled.  Should  it  sjirlng  up 
after  injury  in  one  of  drunken  habits,  we  have  often  tnucu 
excitement  and  violence,  along  with  fear  and  hallucinations. 
This  slate  frequently  partakes  more  of  ephemeral  mania  than 
of  ordinary  delirium  tremens.  But  thoug;h  delirium  is  usually 
a  late  event  in  the  disease  of  which  it  is  symptomatic,  occa- 
sionally, and  particularly  in  children,  it  occurs  early  in  its 
course ;  in  that  case,  however,  it  is  accompanied  by  a  lempere- 
ture  markedly  elevated,  and  by  other  acuto  febrile  symptoms. 
The  physical  symptoms  that  accompany  delirium  arc  com- 
monly nigh  teraperatnre.  very  quick  pulse,  furred  dry  tongue, 
parched  akin,  injected  conjnnctivie.  scanty  high  colored  urine, 
etc. — in  fact,  such  as  indicate  the  febrile  state.    These,  it  will 
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be  observed,  do  not  correspond  with  the  condition  in  the  most 
common  form  of  acute  mania,  where  the  febrile  action  is 
slight,  if  there  be  any  at  all.  In  establishing  the  diagnosis 
no  symptom  is  so  reliable  as  the  temperature.  Indeed,  the 
determination  of  this  point  may  be  regarded  as  of  so  much 
importance  that  it  might  be  laid  down,  as  a  rule,  that  in  any 
case  where  the  tem})erature  is  distinctly  above  the  normal,  as 
ascertained  by  the  thermometer,  or  even  by  the  hand,  if  the 
thermometer  cannot  be  used,  the  examination  should  not  be 
regarded  as  complete  until  it  be  ascertained  if  inflammatory 
action  in  one  of  the  leading  organs,  or  one  of  the  continued 
fevers,  does  not  occasion  the  mental  disturbance.  In  delirious 
mania,  however,  there  is  often  elevated  temperature  with  other 
febrile  indications,  but  they  arc  seldom  so  marked  as  in  ordi- 
nary delirium.  Further,  in  this  form  of  mania  the  excitement, 
as  a  rule,  is  higher  and  more  constant  than  in  delirium,  con- 
tinuing without  the  least  remission,  or  with  snatches  of  sleep 
of  not  more  than  half  an  hour  or  an  hour  in  duration,  for 
days  and  nights  together ;  whereas  the  excitement  and  inco- 
herence of  delirium  generally  vary  considerably  in  their 
intensity,  being  often  worse  at  night  than  during  the  day. 

Much  aid  in  the  formation  of  the  diagnosis  will  be  obtained 
by  the  observation  of  the  special  symptoms  of  local  disease, 
should  these  be  present.  It  is  probably  most  frequently  in  re- 
lation to  the  early  stage  of  acute  meningitis  that  doubt  arises. 
In  it  there  arc  generally  injection  of  the  eye  and  flushing  of 
the  face,  intolerance  of  light  and  sound,  considerable  head- 
ache, vomiting,  contracted  j)upils,  j)ain  and  spasmodic  move- 
ments in  ihe  extremities,  and  high  temperature ;  and  as  the 
disease  progre'^ses,  squinting,  general  convulsions,  dilated 
pupils,  etc. 

It  will  be  suflicient  to  mention  that  typhus  fever  has  been 
mistaken  for  mania ;  the  high  temperature,  parchcKl  skin, 
ferretty  eyes,  and  eruption,  w^ith  the  history,  should  make  the 
diagnosis  clear. 

From  the  observations  that  have  been  made,  it  will  he  under- 
stood that  the  diagnosis  of  delirium  from  the  varieties  of  mania 
which  it  at  all  resembles,  rests  much  more  on  the  history  of 
the  illness  and  on  indications  of  existing  acute  physical  disease 
than  on  any  very  marked  difference  between  the  mental  symp- 
toms in  the  two  conditions. 

Mere  drunkenness  has  been  mistaken  for  insanity  even  by 
medical  men.     A  little  incpiiry  into  the  case,  and  the  observa- 


t.ion  111'  tlic  too  familiar  symptoiuB  of  intoxication  should  pre- 
vent such  ao  error. 


is  generally  lUlIe  diffiuuUy  wbere 
ordinurj  mania  or  melancholia  ara  <ji)  nee  rued,  at  all  events  when 
tliey  are  Fully  developed;  it  U  experienced  most  frequently  in  the 
varieties  of  partial  insanity.  In  some  cutt  even  the  inlmduotion 
to  the  supposed  lunatic  it  no  easy  tnalter.  tfo  general  rule  of  pro- 
cedure can  potiibly  be  laid  down,  al  this  must  vary  according  to  the 
souial  Blatus,  the  habils,  the  mental  pec uliaii lies,  and  man^  oUier  cir- 
cuniManceB.  The  frank  bluntnest  of  addresi  that  might  luit  a  laborer 
would icarcely  be  acceptable  to  an  educated  gentleman.     The  writer's 

Eracticeis  generally — not  in  all  caeOB — to  drop  Ihe  title  of  "  Dr."  and  to 
a  introduced  at  "Mr."  It  has  seemed  lomelimei  ibat  the  announce- 
ment of  the  medical  title  has  al  once  aroused  a  feeling  of  aiispicion  and 
hostility,  nnd  rendered  Ihe  inquiry  very  difficult.  A  few  easy  geneml 
observnlioiii  may  luSce  to  establish  agreeable  relutiona  between  the 
pbysioian  and  the  patient  before  the  professional  nature  of  the  visit  is 
Kvealed.  This  in  the  great  majority  of  cases  it  would  be  unwise  to  try 
to  conceal,  ru  most  patients  would  at  once  resent  any  attempt  at  decep- 
tiun.  It  will  often,  then,  be  advisable  to  state  quietly  to  the  patient 
that  you  are  a  physician  ;  that  you  understand  from  his  relatives  that 
he  has  been  somewhat  out  of  torts  lately ;  that  poseihly  it  might  be  only 
supposition  nil  their  part,  but  it  would  allajr  their  anxiety  if  he  would 
kindly  answer  a  few  questions  respecting  his  health.  This  being  con- 
ceded, it  will  be  well  in  the  Srst  instance  to  make  soma  medical  in- 
quiries of  an  ordinary  kind  and  then  to  extend  the  investigation  to  the 
special  senses,  parlivuiarly  those  of  hearing  and  sight.  Cautiously  ask 
icrpocting  noisos  in  the  ear,  and  if  they  resemble  whispers  or  loud 
vuioas,  and  what  ihey  say ;  and  in  relation  to  the  eyei,  If  motes  or  other 
uniuunl  ohjocls  he  seen,  if  they  assume  special  forms,  and  if  so,  what 
they  are  like.  Then  lead  the  conversation  on  to  mattcn  relating  to 
home  and  faioily,  business  prospects,  religious  views,  etc.  Of  course, 
tho  particular  line  of  inquiry  will  frequently  be  guided  by  information 
previously  obtained  from  relatives  and  friends,  though  this  in  some 
cam  Is  incorreol  and  in  otbers  is  defeetive.  Il  occasionally  happens 
that  near  relatives  who  are  constantly  beside  the  patient  are  quite  un- 
aware of  the  existence  of  dangerous  delusions.  In  most  cases  ihe  general 
bearing  and  expression  of  countenance  indicate  the  nature  of  the  morbid 
ideas  1  and,  especially  whore  the  history  is  imperfect,  this  euide  will 
save  nn  inimeose  amount  of  trouble  by  at  once  suggesting  ilie  kind  of 
s  best  fitted  to  draw  them  out.     The  psychological  physiolMl 


peculiaritiea  of  dress,  oddities  about  the  room,  and  sundry  other  things. 
Bui  perhaps  at  the  very  commoncementof  the  interview  the  patient 
indignantly  resents  the  idea  that  he  it  ill  at  all.  Then  the  most  Judi- 
cious plan  willsometimesbetosympalhixo  with  his  indignation;  touk 
what  could  have  made  the  relatives  supfKise  that  his  health  was  im- 


ciiTly  in  ll 
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ii  experienced.  Occasion allf  a  lunatic  who  ii  very  reticent  in  con- 
venntion  will  express  hii  viewa  more  freely  in  writing,  and  in  this 
vav  the  euslonce  of  delusiona  may  be  ascertained. 

Tbesa  observationE  iliustrate  the  general  method  of  procedure ;  they 
oannotdn  moro,  as  ibe  inTotigation  in  each  caoe  oiifcht  to  be  based  nn 
the  features  wbicb  are  peculiar  loit.  It  need  only  be  further  remarked 
that,  should  iLe  patient  be  melaacholic,  the  inquiry  ought  always,  if 
MMlbJe,  to  demonstrate  [be  presence  of  a  disposition  to  suicide  when 
It  exitta,  as  it  BO  often  does  in  this  condition.  Generally  the  point  maj 
be  determined  by  indirect  questions,  but  occaiionally  it  is  neceasary  to 
ask  the  patient  plainlj  if  be  is  weary  of  life  and  contemplates  selT- 
d«etruetion. 

Family  Eietnry. — Aa  insanity  is  a  highly  hereditary  dia- 
ease,  it  is  important  to  inquire  respecting  il^  existence  In  the 
&mily  to  which  the  patient  belongs.  But  the  inquiry  should 
not  be  restricted  to  meDtal  disorder,  as  it  is  now  well  established 
that,  in  the  descent  from  one  generation  to  another,  various 
neurotic  affections— an  eh  ns  epilejiay,  chorea,  hysteria,  a  dia- 
poeition  to  habitual  drunkeniiese,  particularly  in  its  paroxysmal 
form,  etc. — are  mutually  interchangeable.  (Compare  p.  08.) 
Thus  it  is  common  for  au  epileptic  patient  to  bej^et  an  idiotic 
or  imbecile  child ;  or  conversely,  the  oflepring  of  nn  imbecile 
&tlier  or  mother,  or  of  one  who  has  been  insane,  or  is  of  the 
insane  temperament,  may  be  epileptic  or  idiotic.  The  prog- 
noos  of  the  mental  illneaa  would  bo  more  serious  if  a  strong 
hereditary  lainl  were  preeent ;  not  that  the  prospect  of  recovery 
Jrom  au  atiatk  of  insanity,  which  otherwise  might  be  curable, 
would  thereby  be  much,  if  at  all  diminished ;  frir  this  is 
scarcely  le«8  fretjuent  than  where  no  such  taint  ia  in  the 
constitution.  There  would,  however,  as  an  expression  of  the 
aooestral  defect,  be  a  greater  tendency  for  the  type  of  disease 
t4>  be  more  grave  from  the  Iieginning — showing  itaelf,  for 
instant^  at  first  as  a  slight  deviation  from  the  normal  standard, 
and  then  gradually  merging  into  incurable  insanity.  As  n 
further  illu  stmt  ion  of  the  constitutional  vice,  it  is  worthy  of 
noKi  that  in  patients  who  have  recovcreil  from  one  or  more 
attacks,  rfcxureiuv  is  particularly  to  be  dreaded-  Idiiwy  and 
imbecility  are  oilen  transmitted  from  parent  to  child,  though, 
as  already  mentioned,  the  morbid  tendency  may  be  transmuted 
into  another  neurosis  in  the  descent.  Consanguineous  mar- 
riages, and  particularly  those  of  cousins-gernian.  yield,  it  is 
generally,  and  the  writer  thinks  correctly,  believed,  a  larger 
proportiou  of  idiots  or  infanta  with  some  menial  defect  than 
whet)  no  such  relationship  exists;  but  lliis  conclusion  is  not 
yet  determiu«d  with  ccrtniuty.  It  seems,  however,  well  es< 
26* 
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tflbiisbed  tliut  if  in  tLis  ctu%  uf  mnrringcs  there  bt!  h  iloddcd 
liotirotic  tninl  in  the  family  to  which  the  parents  bclou^,  the 
husband  anil  wiie  both  icheriting  it,  the  aefect  will  jirobahly 
be  intensified  iu  the  children.  The  establishment  of  puberty 
is  very  trying  to  the  mental  stability  of  those  in  whom  a 
mnrlied  hereditary  tendeocy  exists,  especially  to  women ;  so 
also  are  pregnancy  and  childbirth.  Experience  shows  tbiit,  as 
ft  riilu,  the  hereditary  tendency  is  more  prone  to  be  transmitted 
from  father  to  son  tbun  from  father  to  daughter,  and  from 
mother  to  daughter  than  from  motlier  to  son.  It  is  to  be 
borne  in  mind  that  the  existence  of  insanity  in  the  family  is 
often  denied  by  the  relatives.  The  inquiry  is  a  delicate  one, 
and  should  be  carried  out  with  consideration  for  the  feelings 
of  those  concerned. 

Question  of  Atylum  TrealmetU. — If  the  medical  examiner 
be  satisfied  that  his  patient  is  insane,  he  will  next  require  to 
consider  what  advice  he  should  give  to  the  friends — whether 
he  should  recommend  immediate  removal  to  an  asylum,  or  a 
trial  of  treatment  at  home,  or,  nt  all  events,  elsewhere  than 
in  such  an  institution ;  the  matter  is  one  of  great  practical 
importance,  and  ia  at  the  same  time  one  eometunes  very  diffi- 
cult to  determine.  Many  considerations  besides  those  of  a 
medical  character  must  be  weighed  in  seeking  to  arrive  at  a 
correct  conclusion.  Thus  it  will  be  obvious  that  if  the  patient 
be  wealthy,  and  have  kind,  judicious  relatives,  and  if  his  house 
be  in  a  retired  situation  and  have  private  ground  attached,  it 
will  not  be  necessary  to  insist  on  so  early  removal  to  an  asylnm 
as  if  he  be  a  laborer  living  iji  a  small  house  tu  a  crowded 
neighborhood ;  for  in  the  former  case  the  patient  already 
possesses,  or  can  readily  procure,  most  of  the  advantages 
which  an  asylum  presents,  but  which  the  poorer  man  can  have 
nowhere  else.  But  though  these  points  ought  to  form  au 
important  element  in  the  judgment,  the  main  grounds  will 
rest  in  the  character  of  the  disorder  itself.  The  indications 
derived  from  it,  however,  can  only  be  staled  in  a  general 
way.  ShoTild  the  insanity,  though  characterized  by  a  con- 
Hiderablo  amount  of  excitement,  be  quite  sudden  in  its  onset, 
without  distinct  premonitory  symptonis,  the  attack  often 
passes  away  ijuiokly ;  a  sudden  seizure  should  then,  other  di- 
uumstaiioes  not  l)eiug  unfavorable,  disntiee  to  a  trial  of  home 
treatment.  More  particularly,  the  following  forms  are  fre- 
ijuently  of  short  duration,  namely,  those  that  rtsult  from 
illcohol,  with  the  exception  of  the  paralytic  dementia  produced 
by  that  agent ;  the  milder  attacks  of  mania  that  are  apt  tu 
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occur  about  the  establishment  of  puberty  in  both  sexes,  especi- 
ally in  the  female ;  the  so-called  metastatic  forms  occurring  in 
rheumatic  and  gouty  constitutions ;  the  slighter  seizures  after 
childbirth  and  through  over-lactation,  though  there  is  consider- 
able uncertainty  respecting  both  of  them :  in  all  these  cases  the 
medical  attendant  would  be  justified  in  advising  that  the  effects 
of  medicinal  agents  and  other  measures  at  home  should  be 
tested  in  the  first  instance.  Patients  suffering  from  mild  types 
of  melancholia  are  also  frequently  treated  under  the  care  of 
relatives ;  but  the  physician  must  never  forget  the  tendency  to 
suicide  in  such  cases.  Attacks  of  epileptic  insanity  likewise 
generally  soon  pass  away,  but  then  they  not  unfrequently  recur 
in  connection  with  fresh  seizures;  and,  indeed,  the  mental 
state,  even  at  its  best,  of  epileptics  who  have  reached  this  stage 
of  their  disease  is  commonly  such  that  the  asylum  is  the  most 
suitable  place  for  them.  On  the  other  hand,  insanity  of  slow 
development,  which  htis  gradually  attained  a  considerable  de- 
gree 01  intensity,  is  not  likely  to  be  of  short  duration  ;  typical 
general  paralysis  is  an  unmanageable  as  well  as  an  incurable 
form ;  and  varieties  which  present  suicidal  or  homicidal  features, 
or  both,  are  dangerous ;  all  these  should  be  consigned  to  an 
asylum  at  once.  Further,  with  resix3ct  to  the  class  in  which  this 
extreme  measure  may  have  been  at  first  delayed,  should  there 
be  no  improvement,  and  particularly  should  there  be  rather  an 
aggravation  of  the  symptoms  after  ten  days  or  a  fortnight  or 
treatment  at  home,  it  will  then  in  most  cases  be  the  wisest 
course  to  recommend  removal  to  an  asvlum. 

The  following  manuals  may  be  consulted  by  the  student:  Bland- 
ford,  Insanity  and  its  Treatment,  3d  edition,  London,  1884. — Clouston 
^T.  8  ),  Clinical  Lectures  on  Mental  Diseases,  London,  1888. — Savage 
(G.  H.),  Insanity  and  Allied  Neuroses,  London,  1884. — Sankey  ( W. 
H.  O.),  Lectures  on  Mental  Diseases,  2d  edition,  London,  1884. — 
Spitzka,  Insanity:  its  classification,  diagnosis,  and  treatment,  New 
York,  1883. 

Those  who  wish  to  consult  larger,  and  in  some  respects  more  com- 
prehensive treatises,  are  referred  to  Bucknill  and  Tuke,  Psychological 
Medicine,  4th  edition,  London,  1884. — Maudsley  (II.),  The  Pathology 
of  Mind,  London,  1879. — Hammond  (W.  A.),  Treatise  on  Insanity 
in  its  Medical  Relations,  London,  1HH3. 

Some  may  wish  to  consult  the  writings  of  Pinel  and  his  pupil 
Esquirol,  who  reformed  asylum  treatment  in  France,  and  laid  the 
foundations  of  modern  psychiatry:  Pinel,  Trait6  sur  I'ali^nation 
mentale,  ou  la  manie,  Paris,  1801. — Esquirol,  Des  maladies  mentales, 
Paris,  1K38. 

Special  treatises:  Ireland,  Idiocy  and  Imbecility,  London,  1877. — 
Mickle,  General  Paralysis  of  the  Insane,  London,  1880. — Magnan, 
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On  Alcoholism:  the  various  forms  of  alcoholic  delirium  and  their 
treatment,  translated  by  Dr.  Greenfield,  London,  1876. — Charcot, 
Lectures  on  Diseases  of  the  Nervous  System  (Hysteria),  translated 
for  New  Sydenham  Society,  2  vols.,  London,  1877-81. — Las^^ue, 
Folic  k  deux  (and  other  monographs).  Etudes,  tome  i.,  Paris,  1884. 
— Bri^rre  de  Boismont,  Des  hallucinations,  Paris,  1862. — Robertson 
(Alex),  Unilateral  Hallucinations,  Trans.  Intern.  Congress,  vol.  iii., 
London,  1881. — Hammond,  Mysophobia  (and  other  monographs). 
Neurological  Contributions,  New  York,  1879-81. 


CHAPTER    IX. 

DISORDERS  OF   THE   RESPIRATORY   AND 
CIRCULATORY  SYSTEMS. 

Dyspncea,  difficulty  in  breathing,  want  of  breath,  pain  in 
the  chest,  palpitation  of  the  heart,  cardiac  spasm  and  anguish, 
a  sense  of  impending  suffocation,  and  all  forms  of  rapid, 
labored,  or  obstructed  breathing,  require  to  be  considered  in 
one  clinical  group,  as  they  frequently  become  inextricably 
mixed  up  together.  They  depend  on  the  most  diverse  causes. 
Amongst  these  may  be  named  nervous  or  spasmodic  asthma ; 
inflammatory  affections  of  the  larynx,  trachea,  lungs,  bronchi, 
pleura,  and  pericardium  ;  destructive  lesions  of  the  lung  and 
perforation  of  the  pleura  with  pneumothorax ;  inflammations 
or  abscesses  about  the  fauces,  larynx,  or  oesophagus ;  various 
forms  of  cardiac  disease ;  aneurismal  and  other  thoracic 
tumors;  thrombosis  and  embolism  of  the  pulmonary  artery; 
dropsy  of  the  abdomen  and  of  the  pleura  and  pericardium ; 
nearly  all  abdominal  swellings  and  tumors  when  bulky; 
sometimes  abdominal  tumors  which  are  not  very  large  also 
give  rise  to  dyspnoea,  as  in  the  case  of  the  gravid  uterus  in  the 
early  stage  of  certain  pregnancies ;  spasm  of  the  glottis  as  an 
isolated  affection  (^laryngismus  stridulus),  as  well  as  an  inci- 
dent in  other  dif*eases ;  unrmic  poisoning  and  other  forms  of 
defective  renal  activity  ;  certain  varieties  of  anamia,  chlorosis, 
and  hysteria  ;  and  at  times  grave  nervous  affections  involving 
the  respiratory  centres,  nerves,  and  muscles. 

Dyspn(ka,  Palpitation,  Thoracic  Pain,  etc. 

The  subject  of  dyspnoea  must  be  approached  in  various 
ways. 

1.  By  trying  to  discover  from  the  j)atieut  the  character  of 
his  distress,  and  the  causes  of  its  aggravati(m  on  moving  or 
breathing  (lee})ly  for  example,  as  noticed  by  himself 

2.  By  observing  the  number  of  respirations  in  a  minute, 
the  appearance  of  hiborious  breathing,  the  evidence  of  any 
stitch  or  sharp  cutting  pain,  of  acute  suffering,  or  of  mortal 
terror  as  depicted  on   his  countenance:  by  noticing  any  ap- 
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pearance  of  (.-yanuBis  and  lividity,  or  of  pallor  In  the  face ; 
aiid  by  scrutiniziug  the  souods,  whether  crowing,  hoarse, 
wheezing,  gurgling,  or  choking,  emitted  during  respiration. 
We  must,  liliewise,  notice  the  attitude  assumed  by  the  patient 
during  an  attack,  and  the  character  of  the  cough  and  expec- 
toration when  these  are  jiresent.  (See  pp.  338,  348,  353.t 
Paroxysms  of  coughing  lr<jm  any  I'ause  may  of  themselves 
produce  considerable  (^■spna-a,  and  frequently  aggravate  it 
when  they  are  severe. 

3.  Br  an  appreciation,  whenever  this  is  poeuble,  of  the  pre- 
vious facts  or  history  of  the  case;  particularly  as  to  any 
known  disease  in  the  heart,  or  the  thoracic  aorta,  the  lungs, 
pleura,  or  pericardium,  or  anything  Hkely  to  lead  to  perfora- 
tion of  the  pleura  (phthisis,  abscess,  etc.) :  any  rheumatic  attack 
likely  to  give  rise  to  pericarditis  or  endocarditis ;  anything 
predisposing  to  thronibogis  or  embolism  in  the  pulmonarj 
artery  (the  puerperal  state,  venous  thrombi,  and  dilated 
heart] ;  any  condition  predisposing  to  rapid  dropsy,  especially 
into  the  pleura,  pericardium,  or  pulmonary  tissue  (scarlatinal 
nephritis  in  particular ) ;  any  known  tendency  to  angina 
nuctoris  or  spasmodic  asthma  in  the  individual  or  in  his 
lamily  ;  and  any  preliminary  symptoms  of  diphtheria,  croup, 
or  laiyngitis. 

4.  By  a  careful  physical  examination  of  the  thoracic  and 
other  organs.  By  this  we  can  oflen  detect  whether  the  air  is 
prevented  from  entering  the  lungs  bv  tumor,  pressure,  or 
spasm  in  the  upper  portions  and  laiger  divisions  of  the  rwpira- 
toiy  tract,  or  by  the  presence  of  fluid  or  air  in  the  pleura, 
or  by  oedema  and  exudation  into  the  small   brnnclii  and 


pericarditis,  or  effusion,  even  although  the  dlstreased  state  of 
the  patient  is  not  favorable  for  a  careful  examination  of  the 
chest;  dropsical  accumulations  or  tumors  in  the  abdomen 
pressing  on  the  heart  and  lungs  can  be  readily  observed,  and 
the  state  of  the  nrine  may  throw  much  light  on  the  case.  An 
examination  of  the  neck  for  any  aneurism,  tumor,  or  abscen, 
and  of  the  throat  for  any  absce^  of  the  tonsils,  or  for  one 
bulging  behind  the  pharynx,  for  diphtheritic  patches  in  the 
fauces,  or  for  tenderness  over  the  larynx,  is  of  great  impor- 
tance. Laryngoscopic  examination  can  seldom  be  practised 
in  the  height  of  an  attack,  but  even  then  an  examination  by 
the  finger  may  sometimes  supply  im|>ortnnt  information  (see 
Chapter  X.  I :  on  the  partial  subsidence  of  the  attack  we  ni»y 
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find  evidence  of  thickening  and  ulceration  of  the  cords,  or 
tumors,  oedema,  or  abscess,  in  this  situation,  giving  rise  to 
mechanical  obstruction  or  recurring  spasm  ;  or  we  may  find 
paralysis  of  one  of  the  cords  indicating  rather  the  origin  of 
the  attacks  in  some  irritation  of  the  laryngeal  nerves  lower 
down.  (Many  of  these  subjects  are  dealt  with  in  other  sec- 
tions of  this  book,  as  will  be  seen  on  consulting  the  index.) 

The  number  of  respiratwna  per  minute  affords  an  important 
indication  of  dyspnoea.  Tlie  normal  rate  may  be  stated  as 
about  18  to  20  per  minute  in  the  male  adult  while  awake,  but 
variations  of  from  12  to  24  are  not  uncommon.  In  children, 
and  also  in  women,  the  rate  is  somewhat  more  rapid.  Like 
the  pulse,  it  is  much  affected  by  different  postures,  and  by 
sleep,  agitation,  exertion,  speaking,  coughing,  and  swallowing. 
The  respiration  is  also  apt  to  be  deranged  in  its  rhythm  when 
the  attention  is  directed  to  it,  so  that  we  must  try  to  count  its 
rate  without  the  patient's  noticing  it.  This  may  be  done  very 
well  while  taking  the  pulse,  by  continuing  to  hold  the  patient  s 
wrist,  while  we  watch  the  movements  of  the  chest  unknown  to 
the  patient,  and  count  them  for  half  a  minute ;  or,  if  these  are 
not  very  visible,  we  may  lay  the  hand  or  a  finger  very  lightly, 
and' as  if  by  accident,  on  the  chest  wall,  under  the  clavicle  m 
the  female,  and  below  the  xiphoid  in  the  male ;  in  other  cases 
we  can  count  best  by  listening  to  the  breathing,  or  by  watching 
the  movements  of  the  bed-clothes.  In  critical  estimations  of 
the  rate  of  breathing  we  watch  for  a  quiet  period,  or  take  some 
opportunity  of  noting  the  number  while  the  patient  is  sleep- 
ing, or  at  least  before  he  is  disturbed  by  speaking,  coughing, 
moving,  or  crying;  or  we  may  require  to  let  a  little  time 
elapse  for  the  subsidence  of  these  disturbances  if  they  have 
already  occurred. 

In  febrile  states,  from  whatever  cause,  the  respiration  is 
often  quickened,  the  increase  keeping  a  certain  proportion  to 
that  of  the  pulse ;  the  ratio  in  health  is  1  respiration  to  about 
4  or  4.5  beats  of  the  pulse,  and  so  long  as  something  like  this 
ratio  is  maintained,  the  increase  may  be  ascribed  simply  to  the 
febrile  disturbance  affecting  the  system.  When  the  rapidity 
of  the  respiration  exceeds  this  proportion,  we  infer  the  exist- 
ence of  some  respiratory  disorder.  An  attack  of  bronchitis, 
for  example,  may  reveal  itself  in  this  way  in  the  course  of 
typhus.  The  respiration  is  accelerated  in  almost  every  variety 
of  disease  of  the  respiratory  organs,  in  acute  or  subacute  forms, 
and  this  constitutes  one  of  the  features  of  nearly  every  kind 
of  dyspnoea.    The  number  is  often  40  or  50,  it  sometimes  rises 
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to  (iO  ur  80  per  minute,  and  muy  tilmuet  equal  the  pulse-rate 
(1  respiration  to  1.2ri  pulse-bottt). 

The  raepiralion  is  eoniewhat  rapid  and  uasily  acwlernted  in 
certain  non-febrile  states,  even  apart  from  any  special  respira- 
tory complication ;  the  debility  after  fever,  and  certain  aniemic 
condiliona,  may  be  mentioned  amon^t  these.  In  rickets. 
the  rapid  breatliing  seems  to  be  due  in  part  to  tlie  general 
state,  and  in  part  to  the  great  liability  of  rickety  children  to 
pulmonary  collapse. 

The  appearauK  of  labor  in  brmthinn  id  of  great  importance.' 
There  may  be  very  rapid  breathing  without  any  great  effort  or 
labor,  but  the  least  a<ldittonal  strain  may  show  at  once  that 
the  breathing  is  being  cnrried  on  at  the  extreme  limit  of  the 
patient's  power;  any  exertion,  such  as  sitting  up  in  bed,  or 
speaking,  or  iudeed  anything  which  demands  additional  effort, 
brings  out  the  patient's  weakness  in  this  respect;  he  says  a 
word  or  two  and  stops  to  recover  breath,  and  then  resumea. 
A  striking  illuetralidn  of  the  same  thing  is  found  in  infantile 
dyspnwo ;  the  child's  whole  energy  is  rei|uired  for  breathing, 
and  so  after  a  momentary  attempt  at  suckine,  or  after  one  or 
two  such  attempts,  he  refuses  the  breast,  although  obviously 
anxious  to  drink,  and  no  doubt  very  thiistyi  thia  refusal  is 
an  important  clinical  fact  in  the  pneumonia  and  suHiicativo 
bronciiitia  of  children.  In  uncom plica t«<i  pneumonia  and  some 
other  diseases  characterized  by  rapid  breathing,  no  great  effort 
is  viable ;  the  state  of  matters  is  very  different  in  cases  where 
an  obstruction  exists  to  the  entrance  of  air  through  the  glottis, 
trachea,  or  bronchi — whether  this  arises  directly  from  organic 
obstruction  or  from  ucrvuus  spasm.  Hence  in  laryngeal 
obstructions  and  s{>asins  fron)  anv  cause,  in  croup,  in  spasmodic 
asthma,  and  in  bronchitie  ana  cnij>hyacina,  the  etfurts  at 
breathing  often  aesumo  Ihc  mr«t  extraordinary  intensity ;  the 
thoracic  movements  and  the  action  of  the  accessory  musclee 
of  .respiration  may  ho  exaggerated,  the  muscles  of  the  neck 
stand  out  with  great  distinctness,  the  patient  sils  up  or  even 
stands,  and  sometimes  clutches  at  objects  with  his  nands,  so 
as  to  give  the  muscles  greater  purchase.  We  have  here  a 
typical  picture  of  iiuipiralnry  ilynpnaa.  The  exce^ivc  action 
(if  the  dilator  narium  is  often  a  valuable  index  of  this  labori- 
ous breathing,  e:S{ieciully  in  the  ease  of  cliildreu  affected  with 
pneumonia  and  bronchitis. 

Similar  results  likewise  happen  when,  insUiad  of  obstruction 


i 


EXPIRATORY    DYSPNCEA  337 

to  the  passage  of  the  air,  a  hirge  part  of  the  breathing  surface 
is  suddenly  cut  off  in  other  ways,  as  by  the  perforation  of  the 
pleura  and  the  consecjuent  collapse  of  the  lung  from  pneumo- 
thorax, or  by  sudden  effusion  of  fluid  into  the  pleura,  or  even 
by  sudden  oedema,  hemorrhagic  condensation,  or  congestion  of 
the  lungs.  Again,  a  similar  result  may  be  brought  about  by 
sudden  blocking  of  the  pulmonary  artery — although  the  air 
may  enter  both  lungs  freely,  the  pulmonary  function  is,  of 
course,  arrested  or  impaired  by  such  an  obstruction.  This 
element  of  suddetmess  is  of  great  importance  in  leading  to 
dyspnoea,  for  if  the  breathing  surface  be  cut  off  gradually,  the 
respiration  and  the  system  may  have  time  to  adapt  themselves 
to  the  altered  conditions ;  hence  there  may  be  extensive  throm- 
bosis of  the  pulmonary  artery  without  any  alarming  dyspnoea, 
until  perhaps  a  fatal  displacement  of  some  clot  takes  place; 
even  pneumothorax  may  exist  without  the  patient*s  being  able 
to  ^x  the  probable  date  of  its  occurrence — the  collapsed  lung 
having,  perhaps,  been  long  j)ractically  useless  from  some  pre- 
vious extensive  disease ;  the  whole  of  one  side  and  part  of  the 
other  may  be  full  of  fluid,  while  the  patient  has  scarcely  been 
conscious  of  breathlessness,  owing  to  the  very  gradual  increase 
of  the  effusion.  This  element  of  suddenness  exists,  of  course, 
in  all  the  spasmodic  forms  of  laryngeal  and  bronchial  obstruc- 
tion. A  further  point  of  imimrtance  in  connection  with 
dyspnoea  is  the  exact  situation  at  which  the  mechanical  im- 
pediment exists;  a  slight  oedema  of  the  glottis  may  cause 
suffocation,  and  an  exudation  in  the  trachea  or  large  bronchi 
gives  rise  to  the  most  distressing  dyspncva  from  the  large  re- 
spiratory area  involved. 

But*  the  patient  with  obvious  dyspnoea  may  experience  or 
manifest  no  difficulty  in  inspiration  :  his  difficulty  as  felt  by 
himself  may  be  the  emptying  of  his  chest  of  the  air.  This 
expiratory  dysptKta  as  it  is  called  may  be  attended  by  prolonged 
wheezing  sounds  with  the  expiratory  act.  This  form  of 
dyspnoea  occurs  in  pulmonary  vesicular  emphysema  and  spas- 
modic asthma. 

The  following  are  the  comnKm  causes  of  dyspntea,  arising, 
directly  or  indirectly,  in  a  mccluinicnl  manner:  Inflammations 
of  the  larynx,  oedema  and  spasm  of  the  glottis,  foreign  bodies 
in  the  larynx  or  trachea;  diphtheritic  or  crouj)y  membranes  in 
the  larynx,  trachea,  or  bronchi ;  tumors  and  abscesses  either 
of  the  larynx  itself  or  pressing  on  it  or  on  the  trachea  from 
without  (es|K»cially  aneurisms,  cancers,  retropharyngeal  ab- 
scess) ;  aneurisms,  glands,  or  other  tumors  in  the  chest  press- 
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ing  on  or  irritAling  ihe  reeiirreut  laryngeal  nerves ;  spasmodic 
or  nen-otiB  aelhma ;  iullaniraator]'  disease  of  the  lungs,  bronchi, 
and  pleurae;  (IrojeicRl  exudations  into  the  pulmouary  tissue 
[ir  into  the  pleura;  pneuniothorax ;  extensive  consolidation, 
collajiee,  or  cniphyaenia  of  the  lung;  extensive  excavation  from 
tubercular  disease,  bronchiectasis,  gangrene,  or  abscess;  em- 
tioiisin  and  thronibosis  of  the  pulmonary  artery  ;  and  pressure 
on  the  cheat  from  below,  from  abdominal  distention  or  tumors 
of  any  kind.    (Compare  next  section.) 

Cnrdiac  dytpnaa,  or  cardiac  asthma,  as  it  is  sometimes 
calloii,  may  be  explained  in  certain  casee,  or  to  some  extent, 
on  mechanical  prmciples.  For  example,  a  somewhat  mov- 
able thrombus  In  the  right  side  of  the  heart,  at  the  tricuspid 
orifice,  may  play  a  similar  part  to  that  of  a  plug  in  the  pul- 
monary artery,  and  ordinary  forms  of  incompetency  of  the 
valves  or  of  olffltruction  at  the  orifices  may,  if  extreme,  retard 
the  circulation  through  the  lungs,  and  ao  impair  their  fiinction. 
Again,  the  lungs  may  be  involved  througn  the  heart — pul- 
monary bfarctions,  bronchitis,  congestion  or  <xdema  of  the 
lung,  and  pleuritic  eilUsion,  may  nil  have  a  cardiac  origin, 
and  be  the  result  of  mechanical  impediment  fnmi  plugs, 
diseased  valves,  etc.  The  great  dyspnren  from  exertion  in 
heitrt  disease  may  often  be  traced  to  increased  strain  im  the 
circulation  bringing  into  prominence  mechanical  defects  too 
slight  to  be  at  other  limes  of  any  great  importance.  But 
cardiac  dyapntBA  is  often  too  extreme  or  too  spasmoilic  and 
transitory  to  be  readily  explained  on  such  mechanical  grounds. 
Clinically,  we  must  accept  as  a  fact  the  freiiuent  occurrence 
of  the  most  extreme  forms  of  carvliac  and  tineurismal  dye- 
pnipa,  apart  from  any  of  the  mechanical  explanations  or 
structural  changes  just  suggested;  the  idea  of  some  nervous 
cause  is  often  forced  on  the  mind. 

Orthopnira — the  aseumption  of  the  upright  posture  for  the 
purimse  of  getting  breath — is  one  of  the  great  features  of 
caraiac  dyspnow.  But  in  cases  with  efiUsion  into  the  pleura, 
and  even  in  ojdema  or  congestion  of  the  lung  and  baa  bron- 
chitis, the  patient  eoinetimus  has  a  cousiderable  tendency  to 
sit  up  for  breath.  When,  however,  this  symptom  U  strongly 
marked,  we  must  always  suspect  the  cardiac  origin  of  the  ill- 
ness, or  the  presence  of  some  cardiac  complication ;  and  this 
suspicion  gains  in  streugth  if  little  or  no  pulmonary  miscliief 
be  detected  on  examination.  Thoracic  aneurism  is  to  be 
(ilassed  with  cardiac  disense  in  this  respect.  Afiections  of  tli 
pcricnnlium,  and  adhesions  of  this  membrane,  likewise  pve 
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rise  frequently  to  orthopnoea,  although  simple  rheumatic  peri- 
carditis even  in  an  extreme  form  may  exist  without  this 
symptom.  All  forms  of  cardiac  disease — those  involving  the 
size  of  the  heart,  the  tissue  of  the  walls,  the  orifices,  and  the 
valvular  structures — may  give  rise  to  orthopnoRa.  The  cardiac 
element  in  the  dyspnowi  may»  therefore,  i>e  a  seccmdary  or 
additional  complication,  appearing  in  the  course  of  pulmonary 
emphysema,  disease  of  the  kidney,  and  other  affections  which 
tend  to  implicate  the  heart;  and  this  cardiac  complication 
may  give  rise  to  paroxysmal  exacerbations  in  the  midst  of  a 
chronic  state  of  (lyspna»a  of  mo<lerate  severity. 

Occasionally  the  orthopnfea  is  so  constant  and  so  extreme 
that  the  patient  cannot  even  lean  back  for  a  moment  without 
the  feeling  of  impending  suffocation,  and  he  can  only  get  a 
little  sleep  while  sitting  up  and  leaning  forward,  with  the 
head  resting  on  his  knees  or  hands,  or  on  a  table  before  him. 
Some  patients,  indeed,  resolutely  refuse  to  go  to  bed,  and  may 
sit  in  a  chair  for  weeks  and  months  togetlier,  without  once 
even  attempting  to  lie  down.  These  extremely  jjersistent 
forms  of  orthopncea  are  usually  ai^sociated  with  considerable 
dropsy. 

The  explanation  of  orthopncva  is  plain  enough  when  there 
is  any  considerable  cedenui  of  the  lung,  dropsy,  or  pleuritic 
effusion,  as  the  recumbent  posture  tends  in  such  cases  to 
hamper  the  movements  of  the  heart  and  lungs  from  the  gravi- 
tation of  the  fluid.  Further,  the  erect  posture  no  doubt  gives 
the  respiratory  nuisclos  much  better  purchase  in  their  play ; 
but  the  extremely  marked  influence  of  posture  observed  in 
not  a  few  cardiac  cases  cannot  be  reasoiuibly  explained  in 
any  such  way,  and  appears  to  depend  on  some  nervous  cause. 

Great  Increaxc  of  tht>  ih/npiuva  on  hurni'uuf  or  climbing  is 
closely  related  to  orthopncea  in  many  n'S|)ects.  While  found 
to  some  extent  in  nearly  every  form  of  disease  which  impairs 
the  respiratory  function,  it  is,  like  orthopnopa,  .**jH*cially 
marked  in  cardiac  affections  of  all  kinds.  A  patient  who  is 
able  to  walk  fairly  enough  and  at  a  nuMlerately  good  pace  on 
a  level  road,  may  at  once  show  signs  of  dyspncea  if  there  be 
a  c^mtinuous,  although  gentle  aset'ut,  or  if  a  few  8tei)s  have 
to  Ik;  mounted  briskly;  hurrying  and  mental  or  emotional 
excitement  o|HTate  in  the  same  way ;  all  of  these  influences 
ofh^n  o|M'rate  together  against  a  patient  in  hurrying  to  a  high- 
level  railway  station,  and  not  unfre<|uently  he  first  finds  out 
his  weak  point  under  such  circumstances. 

Amongst  other  cau.ses  which  o()erate  in  causing  dyspncea 
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under  similar  drcumslancee  may  be  mentioned  all  fornu'd 
disease  impairing  the  iiinctions  of  the  lungs;  ('4)ndttit>nB  at 
debility,  antemia,  etc..  frtitn  whatever  caiiBe;  disejise  of  the 
kidneys,  dropsy, obesity,  pregnancy ;  and  the  changes  incident 
to  advancing  age. 

The  importance  of  this  feature  in  the  diagnosis  of  cardiac 
dtaease  is  so  great  that  we  sometimes  set  our  patients  to  go  up 
one  or  two  stairs,  or  even  to  run  a  few  yards,  when  wc  are 
doubtful  of  there  being  any  afiectiou  of  the  heart,  so  that  we 
may  judge  of  the  state  of  their  respiration  at  the  end  of  sucK 
an  exiieriment. 

Fnljiitaiion  is  one  of  the  accompnuiments  of  the  various 
cardiac  symptoms  just  described  ;  sometimes  it  forms  the  most 
prominent  tbtture  of  such  complaints,  but  it  may  exist  quite 
apart  from  any  organic  allection  of  the  heart. 

When  due  to  cardiac  disease  it  has  a  tendency  to  very 
marked  esacerbations  in  connection  with  exertion  and  excite- 
ment, BO  that  when  the  palpitslion  occurs  frequently,  or 
chiefly,  apart  fhira  these  iunueucee,  and  when  it  is  not  r»idily 
induced  by  running,  or  by  climbing  bills  or  stairs,  we  bKve 
good  reason  to  hope  that  it  is  not  due  to  organic  disease. 

The  [)alpitatIou  of  Ltirdiac  disease  is  frequently  ai>sociated 
with  an  undue  heaving  iinpnJse,  and  there  is  nsually  clear 
evidence  of  enlargement  ur  of  valvular  disease,  on  a  phvsieal 
examination  of  tne  chest.  The  right  ventricle  frei]UenlJy 
becomes  distended  or  displaced,  so  as  to  «ve  rise  to  a  iiainlul 
sense  of  oppression  and  tenderness  from  tne  existence  ot  pulsa- 
tion in  the  epigastrium.  The  palpitation  from  ancurisroal 
disease  in  the  cliest  must  be  considered  ahmg  with  that  of 
cardiac  disease,  and  the  investigations  in  both  cases  are  con- 
ducted by  similar  methods ;  the  palpitation  and  pulsations  of 
luieurismiU  tumors  must  be  cai-efully  studied  as  to  the  site  of 
their  maximum  in  ten  sit  v  and  diBiision.  (See  Chapter  XVI., 
Part  2,  "  The  Phpicitl  Examination  of  the  Heart'') 

Incipient  inflammation  of  the  pericardium  and  cndocHrditira 
may  r^idily  give  riso  to  this  symptoni,  and  [taipitation  of  the 
heart  may  also  Ite  dclerniinefl  by  pi'eesure  on  or  displacement 
of  the  heart  resulting  from  pneii  wot  horn  x,  pleuritic  ogit^on, 
etc. 

But.  apart  from  these  organii-  affections,  palpitation  i«  verv 
common  in  dyspcj«ia,  and  particularly  in  cases  with  luuiji 
flatulent  distentnin  of  the  stomach.  In  sitch  cases.  csiN-cinlly 
when  complii»ted  with  hyntericul  lnudcjuW,  jialpiLaiion  may 
attain  its  must  extreme  ilegrtt^;   luid  in  these  luruis  it  fV^ 
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quently  proves  most  troublesome  when  the  patient  is  lying 
still  in  bed.  The  palpitation  of  dyspepsia  is  often  complicated 
with  intermission  or  irregularity  in  the  heart's  action,  which, 
by  exciting  and  alarming  the  patient  is  apt  to  increase  the 
palpitation  still  further. 

Palpitation  is  one  of  the  leading  symptoms  of  exophthalmic 
goitre :  it  is  then  associat^nl  witli  prominence  of  the  eyeballs, 
and  a  certain  fulness  or  enlargement  of  the  thyroid  gland ; 
frequently  there  is  also  organic  disease  of  the  heart 

Palpitation  of  the  heart  Ls  likewise  found  in  cases  of  anaemia 
and  general  debility :  loss  of  blood  from  bleeding  piles  and 
uterine  discharges,  for  example,  may  give  rise  to  symptoms 
sometimes  erroneously  construed  as  cardiac.  Palpitation  and 
epigastric  pulsation  in  boys  sometimes  owe  their  origin  to  the 
practice  oi  masturbation  or  other  forms  of  disorder  of  this 
class. 

Throbbing  of  the  abdominal  aorta  is  not  uncommon  in  de- 
bilitated and  nervous  patients,  and  it  may  thus  simulate 
aneurism  in  this  situation,  but  a  careful  examination  of  the 
vessel  reveals  a  general  pulsation  of  the  aorta  without  any 
enlargement  or  any  true  tumor  of  the  artery.  Throbbing  of 
the  arteries  in  the  body  generally  may  likewise  be  felt  by 
patients;  this  may  arise  from  a  rehixed  state  of  their  ves- 
sels, apart  from  any  very  serious  affection,  although  such 
generalized  pulsation  likewise  occurs  in  cases  of  aortic  incom- 
petency. 

Pain  hi  the  chest  exists  in  a  great  many  cases  of  dyspnoea, 
and  sometimes  constitutes  the  leading  feature  and  cause  of 
the  respiratory  distress ;  this  is  especially  marked  in  cases  of 
pleurisy  and  pericarditis  during  the  stage  of  friction ;  the 
movements  of  the  chest  are  actually  hampered  by  the  pain 
induced  by  the  movements.  Similar  distress  is  sometimes 
occasioned  by  pleurodynia.  The  detection  of  friction  sounds 
over  the  heart  and  lungs  in  sudi  cases  explains  their  nature. 
The  pain  or  distress  in  (lyspncra  may,  on  the  otiier  hand,  arise 
simply  from  tlie  extremely  urgent  need  for  breath  which  the 
patient  exjKiriences ;  when  carried  beyond  a  certain  {>oint, 
this  becomes  exquisitely  painful.  It  is  intensified  by  any  co- 
incident overdistention  of  the  right  ventricle  or  by  ])alpitation 
or  tumultuous  action  of  the  heart,  or  by  irr(»gularities  or  im- 
perfections in  tlie  contraction.  These  irregularities  are  often 
quite  discernible  by  the  patient,  and  may  depend  not  merely 
on  affections  of  the  organ  itwilf,  but  on  pressure  on  it  or  dis- 
placement of  it   in    connection    with    pleuritic  exudations, 
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pnetunothcrnx,  thoracic  and  abdominal  tamon,  exceamve 
dropsv,  or  even  distention  of  the  stomach  and  bowels  in  casea 
of  flatulence-  Many  cases,  of  course,  have  a  complex  origin, 
as  when  the  pain  of  a  perJVimtioD  in  the  pleura  and  the  in- 
cipient pleuritJB  thus  uiduced  are  compliMted  with  tlie  ex- 
tremelv  painful  dyspniea  nsulting  from  the  eudden  suppree- 
sitm  of  a  lung,  &nd  from  the  pressure  on  the  heart  and  liver 
due  U)  displacement  of  the  mediastinum  and  diaphragm. 
Tlie  comhination  of  cardiac,  pericardial,  or  aneuriamal  paina 
with  pleuritic  etitcb,  and  the  association  of  these  with  the 
most  extreme  forma  of  dyapnaa  resulting  therefrom,  and  from 
cedenia  or  consolidation  of  the  lung,  with  extreme  dropay, 
give  rise  to  a  complex  distrcws  whicli  we  have  too  often  to 
witness. 

A  certain  simulation  of  some  of  these  alarming  states  may 
arise  in  connection  with  flutulcni.'e;  this  mar  be  amociated 
with  pain  in  tlie  neighborhood  of  the  heart,  with  great  palpi- 
tation, and,  espedally,  in  hysterical  cases,  with  dyspntna  and 
a  aense  of  choking.  Gouty,  neiirulgic,  and  intercostal  paina, 
and  various  sensations  referable  to  uterine  irritation,  may  also 
occasionally  simulate  the  attacks  just  mentioned,  or  even  thoae 
included  in  the  nest  paragraph. 

Angina  pectoris  is  a  name  reserved  for  pain  obviously  of 
cardiac  origin  and  of  a  very  special  and  alarming  character ; 
all  forms  of  cardiac  anguish,  although  not  presenting  the 
features  of  tliia  complaint  in  ite  most  typical  form,  have  a  cer- 
tain resemblance  to  Ihis  peculiar  eutfering.  "  The  subjeote  of 
angina  pectoris  report  that  it  is  a  sutferinc;  as  sharp  as  any- 
thing that  can  be  conceived  in  the  nature  of  pain,  and  that  it 
includes,  moreover,  something  which  is  beyond  the  nature  of 
paiu,  a  sense  of  dving."  (Latham.)  Others  speak  of  a  feel- 
ing of  "  constriction  "  of  the  thorax,  of  its  bemg  an  inward 
pain,  or  of  its  resemblance  in  some  way  to  sufiocation.  But 
the  most  typical  augiini  may  occur  without  the  least  impedi- 
ment to  the  respiration,  and  the  patient  umy  feel  that  he  cut 
breathe  quite  freely.  The  pain  is  not  always  centred  in  the 
cardiac  region,  but  it  always  tt^nds  to  the  left  side  of  the  cheat. 
The  most  constant  of  alt  the  features  of  true  an^na  is  an  in- 
describable dread  of  immediate  death,  or  perhaps,  as  has  been 
said,  "  a  teti^  of  dissolution,  not  a  fear  of  it,"  In  the  case  of 
those  who  cannot  express  their  feelings  accurately,  or  who  do 
not  care  to  do  so  openly,  we  can  sometimes  detect  in  their 
countenances  tlie  evidence  of  a  mortal  terror.  Along  with 
the  above  there  i«  often  a  transient  pallor  of  tht;  faw,  and 
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Ukewise  mii  idB«:wuited  pain  sbx^cin^  down  ike  left  ;utiu  or 
dartiog  acros.  as  it  were,  from  the  heart  to  the  ellvw,  or  then? 
nuT  be  mimbness  and  tiD^jrliiig  of  the  arm.  spreading  eveu  to 
qiecial  fingers. 

The  most  trpical  forms  of  angina  pectoris  may  exist  with- 
oat  anr  lesion  recix^izabie  during  life ;  the  di:<^vtiv>ns  in  tktal 
cases  often  shuw  merely  certain  changes  in  the  structure  ol  the 
walls,  especially  fatty  degeneration  of  the  tibres,  and  atherxmia 
of  the  coPinary  arterits :  nearly  ever}'  variety  of  disea:^*  in 
the  heart  or  aorta  may.  at  times,  be  found  ass^viateil  with  this 
symptom  and  apparently  giving  rise  to  it :  we  may  likewi** 
say  that  indications  of  angina-like  attacks  may  fre^)uently  W 
traced  as  forming  an  element  in  the  complicated  sutlt'rings  of 
heart  disease. 

Hie  character  of  the  noi^  heard  duriny  the  brraihiei^  attack 
often  guides  us.  The  presence  of  snoring,  or  of  very  nnigh 
and  loud-sounding  respiration,  is  found  in  cas<^  o\'  tracheal 
obstruction  i  croup,  diphtheria);  the  variation  in  the  s^^uud 
often  suggests  a  gradually  diminishing  a[vrture  for  the  pas8«« 
age  of  the  air,  resulting  in  a  half-chokeil  cnmk  or  mpieak. 
Something  of  the  same  kind  of  breathing  may  sometimes  Ih» 
heard  where  an  al)scess  behind  the  pharynx,  or  even  in  the  ton- 
sils, causes  much  dyspn^va.  When  the  obstruction  ci^nsists  in 
a  spasmodic  closure  of  the  glottis  the  sound  is  inori*  cri>wing 
or  stridulous  ^pertussis,  hir}*ngismus  stridulus,  irritation  frt^u 
foreign  bodies,  ulceration  or  tumor  in  the  larynx,  or  pn^ssurt^ 
on  the  laryngeal  nerves,  etc.X  If  the  constriction  Ih^  further 
down  in  the  trachea  and  larger  bronchi,  whether  s|>asnuMHo  or 
mechanical,  the  breatliing  may  have  more  of  a  whtH»//uig  or 
whistling  sound  :  if  there  Ik?  much  fluid  secretion  then*,  gurg- 
ling sounds  may  be  loudly  heard.  But  some  of  the  mo8t 
severe  forms  of  dyspnwa  and  gasping  ri'spiration  may  exint 
without  noisy  respiration,  as  in  embolism  of  the  pulmonary 
artery,  pneumothorax,  and  rapid  eftusion  int(»  the  pleuni  or 
pericardium.  In  cardiac  and  aneurisnuil  dyspnoea,  the  pren- 
ence  of  noisy  respiration  will  depi*nd  on  the  natun*  of  the  pul- 
monary or  laryngeal  complications. 

Lividity  or  dunkinesA  of  the  face  (cyanosis)  is  a  fimtun^  in 
dyspnoea  requiring  careful  attention ;  in  extreme  forms  a 
similar  condition  can  sometinu^s  Ik>  recognized  also  in  the  fin- 
gers, nails,  and  other  parts.  All  diseasi^  or  act'idents  inter- 
fering with  the  entrance  of  air  to  the  lungs,  or  with  the  cfli- 
ciency  of  the  rcvj)iratory  function,  may  i>rodu(*<'  cyanoHis.  A 
tinge  of  lividity  can  often  bo  dctecteil  along  with  the  febrile 
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6ush  of  pncumoDia,  of  plitLisis,  oud  uf  acute  tuberuulusis, 
especially  if  tliese  diseases  be  exteosive.  A  certain  dcEree  of 
H  IB  babitual  ia  all  serious  forms  of  acute  broncbitia ;  tn  this 
latter  complaint,  in  children,  the  blue  color  of  the  face  is  an 
indication  of  considerable  gravity-  In  attacks  of  bronchitis 
supervening  on  extensive  emphysema,  Hvidity  is  habitual,  and 
often  excessive.  In  extreme  pleuritic  effusion,  likewise,  Hv- 
idity indicates  the  gravity  of  the  condition.  In  extensive  ex- 
cavation or  destruction  of  the  lung,  and  also  in  pneumo- 
thorax, Hvidity  is  olteii  very  marked.  In  cardiac  diBease  of 
nearly  every  form  Hvidity  is  apt  to  appear,  imparting  a  dusky 
flush  to  the  cheeks  from  elironic  passive  congestion :  this  may 
be  so  habitual  as  to  lead  to  changes  in  the  tissues  (induration 
and  even  inflammation).  If  the  cardiac  disease  involves  the 
tricuspid  valve,  more  extreme  lividity  may  take  place.  In 
malformations  of  the  heart,  and  defecU  permitting  the  direct 
passi^  of  blood  from  the  right  to  the  left  wde,  extreme  liv- 
idity usually  exists;  in  infancy  this  may  often  be  seen  to 
cwme  on  during  crj-ing.  or  at  certain  times  only,  owing,  prob- 
ably, to  the  varying  efficiency  with  which  the  fietal  orifices 
are  closed.  The  term  "  morbus  csruleus  "  ia  applied  to  this 
condition.  The  most  extreme  cyanosis,  however,  may  exist 
from  such  congenital  causes  without  the  least  dyspnoea. 
Amongst  other  eatiBes  of  lividity,  not  specially  referred  to  in 
the  abuve,  may  be  mentioned  cholera  during  the  stage  of  col- 
lapsei,  and  the  inhalation  of  gases  not  adapted  for  respiration 
(nitrous  oxide,  chloroform  vapor,  carbonic  acid,  etc.). 

Altered  rhythm  of  the  breathing:  Cheyne-I^ke»  breathing: 
nvrvout  and  reiMl  dynpmra. — Alterations  in  the  rhythm  of  tAe 
respirations  sometimes  occur.  In  health  the  breathing,  al- 
though very  regular  on  the  whole,  fretiuently  presents  an 
occHsional  inspimtion  of  greater  depth  tlian  usual,  a  fact  of 
which  we  frequently  avaU  ourselves  in  the  auscultation  of 
young  children.  But  very  marked  alterations  in  the  resplra- 
biry  rhvthm  are  found  in  certain  cases  of  cardiac  disease 
(e8i>edally  dilated  and  fiitty  heart),  and  aometimea  in  cerebral 
afiectious,  or  even  in  certain  fevers  where  cerebral  symptoms 
supervene.  The  breathing  referred  to  is  sometiiiies  named 
"suspirious"  or  "sighing,"  and  in  slight  forms  mav  consist  of 
a  few  quick  gasps,  or  deep  sighing  inspirations,  followed  by  a 
period  of  slow  and  shallow  r^iration,  or  by  a  very  temporary 
suspension  of  the  process.  This  form  of  brenthmg  may  bo 
associated  with  attmks  of  "angina  sine  dolore"  (Gairdncr), 
B8  manifested  by  the  look  of  anguish  and  general  dtstrees  de- 
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picted  on  the  countenance  of  cardiac  patients,  without,  it  may 
be,  any  very  definite  pain.  This  suspirious  respiration  is  often 
present,  likewise,  in  very  variable  degrees,  in  some  cases  of 
cerebral  disease,  and  also  in  the  course  of  fevers  where  cere- 
bral symptoms  have  arisen.  In  its  most  marked  character  it 
is  spoken  of  as  the  Cheyne-Stokcs  respiration.  "  It  consists  in 
the  occurrence  of  a  series  of  inspirations  increasing?  to  a  max- 
imum, and  then  declining  in  force  and  length  until  a  state  of 
apparent  apnoea  is  established.  In  this  condition  the  patient 
may  remain  for  such  a  length  of  time  as  to  make  his  attendants 
believe  that  he  is  dead,  when  a  low  inspiration,  followed  by 
one  more  decided,  marks  the  commencement  of  a  new  ascend- 
ing and  then  descending  series  of  inspirations."  (Stokes.) 
This  extreme  form  is  met  with  in  connection  with  various 
forms  of  cardiac  disease— not  merely  in  fatty  degeneration,  to 
which  it  was  at  one  time  specially  ascribed.  It  also  occurs 
in  aneurismal  disease,  and  in  cases  of  scabrous  aorta  without 
aneurismal  dilatation ;  very  frequently  the  association  is  with 
renal  disease  and  urjemic  poisoning,  but  in  such  cases  there  is 
very  often  some  cardiac  complication  also.  In  some  cases  of 
tubercular  meningitis  ** Cheyne-Stokes  respiration"  may  be 
found  in  perfection ;  the  distinction  drawn  by  some  between 
the  cerebral  variety  and  that  of  cardiac  origin  seems  untenable; 
the  difference  is  rather  in  the  degree  of  approximation  to  the 
type  described,  all  gradations  being  found  at  times  in  both, 
although  the  rhythm  is  no  doubt  less  "  regular  in  its  irregu- 
larity" in  the  so-called  "cerebral  breathing"  of  brain  disease. 

The  change  is  usually  more  gradual  in  its  character  in  the 
descending  than  in  the  ascending  series  of  respiratory  move- 
ments. In  the  }x»riod  of  apnoea  we  can  often  trace  a  slight  or 
usually  abortive  effort  at  respiration.  All  these  points  arc 
well  illustrated  in  the  tracings  appended.  ( Fig.  48.)  The 
last  of  the  series  shows  that  even  in  the  period  of  profound 
apnoea  the  patient,  when  urged  to  do  so,  can  execute  spas- 
modic, irregular,  and  imperfect  respiratory  movements. 

During  the  period  of  apncea  the  patient's  consciousness,  or 
at  least  his  intelligence,  s<'ems  often  to  be  partially  and  some- 
times more  completely  obscured;  the  cessation  of  respiration 
is  sometimes  preceded  by  very  slight  moaning  sounds,  more 
slight  than,  but  still  having  some  resemblance  to,  the  sounds 
often  heard  as  a  cardiac  patient,  distressed  for  want  of  sleep, 
drops  off  for  a  few  seconds  into  an  uneasy  slumber.  During 
the  perio<i  of  apiKea  the  pupil  usually  becomes  contracted,  as 
in  sleep,  and  dilates  with  the  first  or  second  of  the  deep  inspira- 
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tions  of  the  asc«ndiDg  series.  .Sometimes  rhythmical  alternn- 
tions  in  the  pupil  nre  also  noticed  with  faeh  individual  breath 
— the  pupil  coutractiiig  with  the  expiration,  and  dilating  with 
the  inspirstioQ.     (.See  p.  173.) 

Labored  respiration  constimtee  a  common  feature  in  cere- 
bral apoplexy,  dating  soraetimea  from  the  very  beginning  of 
the  attack,  in  the  severe  forms  associated  wiUi  deep  uncon- 
sciousneSB  and  stertor.  It  may  appear  in  the  course  of  a  day 
or  two  in  ca§es  which  begin  in  a  less  alarming  way,  although 
advancing  toward  death.  This  dii^Curbance  of  the  respiration 
is  probably  due  in  part  to  the  direct  aflection  of  the  pnetimo- 
gastric  and  other  nerves;  when  developed  Inter  in  the  case, 
the  respiration  beeomen  involved  from  the  unconacioua  and 
naralyned  condition  of  the  patient  favoring  an  atl'ection  of  the 
lung  Itself.  In  the  unconscious  period  afler  convulsion  file, 
the  same  state  of  the  breathing  may  be  presenL 

Nervmu  Ihjgpnaa. — Nervous  disturbance  has  been  already 
alluded  to  as  complicjiting  various  forms  of  dyspnoea.  Thus, 
in  diphtheria  or  croup,  the  mechanical  obstruction  is  often 
gravely  aggravated  by  nervoun  s]>a3m,  and  this  forms  a  com- 
plication in  the  alarming  but  usually  transient  attacks  of 
catarrhal  laryngitis;  the  irritation  of  foreign  bodies  in  the 
larynx  or  trachea,  and  the  presNiire  of  aneurismal  and  other 
tumors  in  the  chesi  often  determines  iteriuus,  or  it  may  be  fatal, 
spasms  of  the  glottis.  Even  in  cardiac  ciimcs  the  breath leasness 
seems  at  times  to  be  at  Xeasi  In  part  of  nervous  origin. 

In  spasmodic  asthma  the  sudden  onset  of  dyspncea  in  the 
midst  of  jiractically  good  health,  the  rapid  development  of  the 
most  extreme  respiratory  distress,  the  rapid  and  very  com- 
plete way  in  which  this  may  pn^ss  ot)',  and  the  almost  magical 
subsidence  of  the  attacks,  at  timt^,  under  the  influence  of 
i^ntfi  acting  on  the  nervous  system,  nil  point  to  the  nervous 
origin  of  the  complaint:  this  has  been  plausibly  ascribed  to 
a  spasm  of  the  small  bronchial  tubes.-  The  patients  make 
extreme  and  at  times  frantic  eflbrt!<  to  breathe ;  the  chest  is 
soon  distended  to  its  utmost  capacity,  so  that  further  inniira- 
tory  efforts,  although  very  visible  in  the  labored  action  of  the 
acoessifry  nmscles  of  reapimtion,  eau  make  but  little  extra 
expansion;  indeed,  the  real  difficulty  scents  rather  to  be  in 
emptying  the  chest  of  the  air  already  in  it,  and  the  prolonged 
wheezing  with  the  expiration  is  usually  much  more  marked 
than  the  similar  sounds  with  inspiration.  Hence  this  form  of 
breath lessness  is  often  classified  as  an  "  expiratory  dyspnira." 
As  expectoration  becomes  established  the  spasm  relaxes,  and 
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the  iittack  iiitiy  pass  oti'  aa  quickly  ae  ii  came;  tir  llit^  luljula- 
tiori  of  amdi(»ted  fumes,  deiiae  cuuugh  aliuosl  tu  elioke  the 
attendants,  may  bring  instantaneous  relief  to  the  a^thniatie. 

In  other  cases  the  determining  influence  in  an  aathnialio 
attack  acting,  no  doubt,  partly  through  the  nervous  Byat«ni, 
soems  to  be  from  pollen,  liay,  or  special  tbrnis  of  dust  (suoh 
oa  ipecacuanha)  which  are  obnoxious  to  special  iudividiials. 

Nervous  dyspnoea,  however,  may  occur  in  a  marke<l  fonn 
apart  from  any  gross  nervous  lesion,  and  without  any  evi- 
dence of  the  respiratory  or  circulatory  organs  being  diseased, 
Hueh  attacks  are  found  almost  exclusively  in  women  and  are 
usually  complicated  with  hysteria.  Allied  to  this  is  the  dysp- 
ncea  sometimes  found  in  the  earlier  months  of  pregnancy, 
where  no  sutficient  explanation  of  it  can  be  alfurded  by  the 
mere  distention;  indeeil  it  may  pass  otf  as  the  abdomen  l>e- 
comes  larger. 

Renal  ay»pnim  may  show  itself  as  an  early  symptom  of 
kidney  disease,  appearing  readily  on  exertion  ;  liut  a  more  ex- 
treme form  of  breath  I  essness,  resembling  an  asthmatic  altan^k, 
appears  sometimes  In  aflcetions  of  the  kidney  apart  from 
<Edema,  cardiac   complications,  or  other  recognizable  influ- 

Before  any  negative  conclusion  can  be  arrived,  at  warrant- 
ing the  diagnosis  of  nervous  or  renal  dysputea,  and  before  any 
diagnosis  of  one  form  of  dyaputea  to  the  exclusinu  of  others 
can  be  safely  made,  the  moet  careful  exploration  of  the  ree- 

Siiratory  and  circulatory  organs  must  be  unilertaken,  and  the 
iiatuns  of  the  whole  case  must  be  viewed  from  various  aspeeU 
and  even  perhaps  watched  for  some  time  in  its  various  phases. 
(See  "  Introductory  Remarks,"  p.  333.) 


Cotioa. 

Cough  is  a  leading  ayniptom  in  many  diseases ;  it  sometimes 
constitutes  the  chief  complaint  of  the  patient,  but  in  other 
cases  we  have  to  inquire  very  particularly  as  to  its  presence. 
In  all  cases  of  dyspnocH  and  thoracic  disease  the  indications 
afforded  hy  its  absence,  or  by  its  sjiecial  characteristics  when 
it  is  present,  mnst  be  regarded  as  most  important.  Occasion* 
ally  it  is  »fi  slight,  and  the  patient  has  become  so  much  aocus- 
tomcd  to  it,  that  it  is  only  when  attention  is  specially  directed 
to  it  that  its  osistonce  le  noticed ;  in  sucb  cases  those  who  live 
with  the  patient  can  often  give  us  more  reliable  infurmatiun 
than  the  patient  himsel£    such  slight  forms  of  cough,  occur- 
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ring  chiefly  in  the  morning,  often  constitute  one  of  the  early 
symptoms  of  phthisis.  Although  a  very  constant  indication 
of  pulmonary  affections,  cough  is  occasionally  absent  even  in 
serious  and  advanced  disease  of  the  lungs,  so  that  mere  ab- 
sence of  this  symptom  is  no  security  for  the  soundness  of  these 
organs.  We  must  also  remember  that  pleurisy  even  with  ex- 
tensive effusion  frequently  occurs  without  this  symptom. 

Jn  the  investigation  of  cough  we  inquire  if  it  seems  dry  or 
moist  and  what  kind  of  expectoration,  if  any,  is  brought  up ; 
if  the  cough  is  loud  and  clanging,  with  barking  or  brassy 
sound ;  or  if  it  is  associated  with  hoarseness,  or  imperfection 
in  the  closure  of  the  glottis ;  if  there  is  a  sense  of  constant 
irritation  with  the  cough,  or  if  the  act  of  coughing  seems  to 
clear  away  some  obstruction ;  if  it  comes  in  paroxysms,  or  if  it 
is  more  persistent  and  regular  in  its  occurrence ;  if  it  comes 
on  at  particular  times,  as  on  going  to  bed  at  night  or  getting 
up  in  the  morning,  or  on  passing  into  a  colder  atmosphere,  or 
on  exertion,  or  on  speaking ;  if  it  is  set  up  by  any  special  pos- 
ture, as  by  lying  on  the  back,  or  on  the  one  side  as  compared 
with  the  other,  or  with  the  head  low ;  if  it  is  habitual  in  win- 
ter, disappearing  or  getting  much  less  in  summer  time;  if  it  is 
associated  with  retching,  or  terminated  by  an  act  of  vomiting ; 
and  if  there  is  stridulous  or  crowing  inspiration  associated  with 
it.  The  duration  of  the  cough,  the  site  and  character  of  the 
attendant  pain,  if  any,  the  presence  of  dyspnoea,  the  special 
character  of  the  sputum,  and  the  examination  of  the  chest, 
constitute  important  points  in  the  inquiry. 

The  presence  of  cough  always  suggests  the  existence  of  some 
kind  of  disease  in  the  respiratory  tract,  but  we  know  that  a 
cough  may  be  induced,  apart  from  this,  in  a  reflex  manner. 
Thus  aneurismal  or  glandular  tumors  in  the  mediastinum  may 
produce  spasmodic  or  paroxysmal  attacks  of  coughing  from 
pressure  on  the  nerves;  syringing  the  ears  has  been  known  to 
produce  coughing,  and  probably  certain  forms  of  aural  disease 
may  likewise  do  so ;  in  hysterical  attacks,  and  in  pregnancy, 
cough  may  be  set  up  apart  from  any  disease  of  the  air  passages ; 
and  certam  forms  of  gastric  irritation  may  likewise  produce  a 
reflex  cough.  But  "  stomach  coughs"  and  any  other  forms  of 
reflex  cough  are  not  to  be  too  readily  accepted ;  the  most 
careful  ana  repeated  examination  of  the  chest  must  first  be 
made  in  all  such  cases. 

In  pertussis  (whooping-cough)  the  violent  cough  is  the  chief 
fact ;  there  is  usually,  however,  more  or  less  bnmchial  catarrh 
also,  the  signs  of  which  can  generally  be  found  in  the  lungs, 
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isten  just  befure  a  |iiiri>xj-ani  oi'  uDUghiag, 
e  above  the  age  of  puberty  ;  it  is  vafcclious, 
e  attack  usually  prolccti)  the  patient  from  a  second,  but 
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a  relapse  after  aa  interval  of  freedom  for  some  weeks  or 
months  is  nut  uucomniuD.  Tliese  poinla  are  often  important 
iu  the  diagnusU.  In  the  early  atage  the  paroxysm  of  coughing 
is  characterised  by  a  rapid  succession  of  expiratory  acts,  wtth- 
oiil  much  pause  Mtween  them,  so  that  the  child's  face  rapidly 
Iracomes  rod;  this  peculiar  cough  coming  iu  paroxysms  May 
often  be  recognized  as  whoopiug-cough  by  an  experienced  ear 
even  before  the  "whoop"  becomes  developed,  This  "whoop" 
is  a  long-drawn  crowing  sound,  due  to  the  inspiratory  act 
which  follows  the  violent  series  of  couglia ;  this  peculiar  sound 
is  produced  by  the  passage  of  the  aii  through  a  gluttitt  partially 
closed  bv  spasm.  This  sound  may  be  loud  and  resounding,  or 
it  may  oe  somewhat  choked  and  scarcely  audible  or  at  times 
quite  sujipn»«ed,  through  excess  of  the  spasm.  The  child's 
face,  by  ila  bluenuss,  or  olackness,  iudicatee  the  gravity  of  the 
last  variety  of  fits  ("dumb  kinks"|.  To  the  violent  [tarox- 
ysmal  acts  of  coughing  the  name  "  kinks"  is  applied  by  some 
mothers,  the  term  "  whooping  "  being  reserved  fur  the  inspira- 
tory "crowing."  Certaiu  cases  pass  through  their  course  with- 
out a  single  paroxysm  of  "  crowing"  b^i^  heard,  but  this  b 
quite  exceptional.  The  paroxysm  of  whooping-cough  is  oilen 
terminated  by  vomiting,  the  contents  of  the  stomach  coming 
uway  freely  ;  in  many  cases  there  is  much  glairy  and  sticky 
phlegm  also,  and  this  may  be  all  that  is  brought  up.  The  fits 
of  coughing  sometimes  produce  bleeding  from  the  nose,  ears, 
and  eyes ;  great  suffusion  and  much  swSling  of  the  eyes  and 
Uux  are  common ;  and  as  a  rarity,  subcutaneous  emphysema 
may  be  developed  from  ruptui-e  of  the  air  vesicles  through 
Stress  of  coughing.  All  degrees  of  feverishncss  and  prostra- 
tion ore  found  in  whooping-cough,  but  these  arc  usually  present 
to  a  serious  exteut  only  in  those  cases  associatvi:!  «ilh  much 
catarrh,  with  diarrhcea,  or  other  complications.  In  the  slighter 
forma  of  the  disease  during  the  intervals  of  thcparoxynrus  the 
child  seeiuci  ofleu  jierfectly  well.  In  the  diagnosis,  the  presence 
of  ail  ulcer  on  the  frenum  linguu^  is  someliuiee  of  cunniderable 
value ;  it  ap{>euni  in  about  one-half  of  the  cjises  soon  after  tlie 
paroxysmal  cough  hus  Ixwn  fully  develujwd.  U  only  occuis 
in  those  children  who  have  incisor  teeth  in  tlic  lower  jaw,  and 
n  purely  mechanical  origin.     This  ulcer  dis- 
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appears  with  the  diminution  of  the  e^iugb.     The  paroxysmal 
cough  of  pertti^is,  and  also  the  ulcer,  may  both  disappear 
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with  the  advent  of  serious  complications  (pneumonia,  convul- 
sions, etc.)  and  may  reappear  after  these  have  passed  away. 

A  crowing  inspiration,  somewhat  resembling  that  of  per- 
tussis, is  found  in  young  children  in  the  disease  known  as 
laryngisimia  stndtdiis;  it  is  due,  as  in  whooping-cough,  to 
spasm  of  the  glottis,  but  there  is  not  necessarily  or  usually  any 
special  cough  in  laryngismus.  This  "  child  crowing  "  affects 
rickety  children  in  particular,  and  is  frequently  associated 
with  attacks  of  general  convulsions. 

Another  disease  associated  with  paroxysmal  cough  and 
crowing  is  that  known  as  bronchial  phthisis,  due  to  tubercular 
affections  of  the  bronchial  glands.  This  may  bear  a  very  close 
resemblance  to  pertussis.  The  history  of  a  former  attack  of 
whooping-cough,  or  the  absence  of  any  evidence  of  infection  . 
received  or  transmitted,  and  the  chronicity  of  the  complaint 
frequently  assist  in  the  discrimination  of  this  disease. 

In  measles  and  influenza  the  disease  although  of  a  general 
nature,  falls  specially  on  the  organs  of  respiration,  ana  mani- 
fests itself  by  cough  among  other  symptoms.  A  certain  degree 
of  pulmonary  catnrrh  or  congestion,  with  more  or  less  cough,  is 
present  in  enteric  fever  and  many  other  febrile  diseases. 

Irritation  of  the  throat  or  glottis  may  set  up  a  cough  in  a 
mechanical  way.  Thus  the  passage  of  fluids  or  solids  toward 
the  larynx  may  produce  violent  coughing,  which  tends  to  per- 
sist for  some  time,  even  after  the  source  of  irritation  is  re- 
moved. Greedy  sucking  on  the  part  of  a  thirsty  infant,  the 
trickling  down  of  fluids  from  the  posterior  nares  (post-nasal 
catarrh,  etc.),  and  the  presence  of  an  elongated  uvula  may  be 
mentioned  under  this  heading.  Certain  irritating  gases,  such 
as  chlorine  and  sulphurous  acid,  if  inhaled,  likewise  produce 
violent  paroxysms  of  coughing  in  healthy  persons.  In  those 
rendered  specially  susce])tible,  from  disease  in  the  larynx  or 
bronchi,  the  passage  from  a  hot  to  a  cold  atmosphere,  or  the 
reverse,  may  set  up  violent  fits  of  coughing. 

A  laryngeal  cough  is  often  loud,  clanging,  and  very  fre- 
quent and  irritating;  it  may  also  be  hoarse  and  imperfect. 
Ulceration  and  thickening  of  the  mucous  membrane  in  the 
larynx  may  give  rise  to  both  forms;  the  ulceration  is  often 
associated  with  tubercular  or  syphilitic  disease.  Tumors, 
ORdcma,  abscesses,  etc.,  operate  in  the  same  way.  Direct  pres- 
sure on  the  trachea  by  an  aneurismal  or  malignant  tumor 
may  give  rise  to  a  croupy  quality  of  the  cough,  usually  associ- 
ated with  stridulous  respiration.  A  laryngeal  cough  may, 
however,  arise  indirectly  from  the  pressure  of  a  tumor  on  the 
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recurrent  laryngeal  nerve.  With  tliis  we  may  have  e\'iiienco 
of  laryngeal  spasm,  or  of  paralysifi,  or  both.  Id  paralytic 
affeftiuna  of  the  larynx  the  cough,  like  the  voice,  Is  usually 
hoarse.  All  forniB  of  laryngeal  irritation  are  apt  to  ^'ve  rise  ta 
sptism  of  the  glottis.  This  often  imparts  a  stridulous  char- 
acter to  the  inspiratory  acts  associated  with  the  cough.  In 
laryngeal  ulceration  atreake  of  blood  are  common  in  the 
sputum,  but  the  expectoration  ia  seldom  profuse.  An  examin- 
iilion  of  the  larynx  by  the  laryngoscope  (see  Chapter  X.);  of 
the  chest,  fur  any  signs  of  tubercular  disease,  aneurism,  or 
thoracic  tumor ;  and  an  iuquiry  as  to  tlie  presence  of  consti- 
tutional syphiliB,  ore  all  very  important  points  in  such  cases. 
A  barking,  brassy  cough  is  common  in  croup,  and  also  in 
diphtheria  tuvulviug  the  larynx  and  trachea.  Along  with  thu 
quality  of  the  cough  we  have  noisy  breathing,  which  can 
usually  bo  recognised  at  once  as  due  to  obstruction  in  the 
upper  part  of  the  air-passages.  An  examination  of  the  fauces 
may  reveal  the  white  patches  of  diphtheritic  exudation,  the 
extension  of  which  to  tlie  larynx  has  caused  the  obstruction, 
but  in  niajiv  cases  of  noiloubted  laryngeal  diphtheria  there  may 
be  no  visible  allbction  of  the  fauces.  When  the  disease  begins 
in  the  trachea  there  is  usually  a  period  of  illness  for  a  day  or 
two  days,  associated  with  high  iever,  prior  to  the  appearance 
of  any  alarming  obatruction  to  the  breathing.  Very  sudden 
attacks  of  hoarse,  croupy  cough,  coming  on  tn  the  night,  and 
subsiding  quickly  on  the  use  of  warm  baths,  emetics,  etc.,  are 
usually  due  to  a  form  of  laryngitis.  (To  this  and  also  to 
laryngismus  stridulus,  the  name  "false  croup"  is  sometimes 
applied.)  Croup  and  laryngeal  diphtheria  cannot  be  separated 
clinically ;  a  case  of  so-called  croup,  in  its  most  typical  form, 
may  occur  amidst,  or  may  give  rise  to,  nndoubted  diphtheria. 
Occasionally  threads  of  membrane,  or  even  hollow  casta,  are 
expectorate!  or  coughed  up  in  these  affections. 

Foreitpt  bodi'fJi  of  flic  most  diverse  kinds  sometimes  pass  into 
the  tracJica  or  into  one  of  the  bronchi:  in  the  act  of  entering 
violent  and  paroxysmal  cough  is  set  up.  but  as  this  may 
gnidualty  subside  much  doubt  may  remain  as  to  whether  the 
lurcign  b'xly  was  swallowed,  or  whether  it  actually  pnseed 
down  into  the  trachea.  In  the  latter  case  the  cough  usually 
coatinucs  to  recur  in  paroxysms  of  varying  intensity,  and 
severe  or  fatal  spasm  of  the  glottis  may  supervene.  In  eascfl 
of  this  kind,  assuming  a  clironic  form,  tlie  cough  may  simulate 
that  of  advancing  phthisis;  and  emaciation,  sweating,  and 
feverijthneta  may  aJI  add  to  the  resemblance ;  giibaeiiucnt  dila- 
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tation  of  the  bronchi,  the  formation  of  cavity,  and  the  secretion 
of  pus  may  add  further  to  the  difficulties:  when  this  takes 
place  the  fetor  of  the  pus  expectorated  is  oilen  a  striking 
feature.  The  discrimination  may  be  impossible;  but  when 
the  history  clearly  points  to  the  accident  in  swallowing  as  the 
date  of  the  appearance  of  the  cough,  when  the  family  history 
is  good,  and  the  physical  signs  of  phthisis  equivocal  in  any  way, 
the  sputum  fetid  and  destitute  of  the  tubercle  bacilli,  the 
possibility  of  this  form  of  disease,  and  the  question  of  surgical 
exploration  or  interference  must  be  considered. 

In  all  varieties  of  branchial  and  pulmonary  disease  cough  is 
almost  always  present,  sometimes  in  slight  forms,  sometimes 
in  suffocative  paroxysms  of  great  severity.  In  the  pneumonia 
of  children,  however,  it  is  seldom  present  in  the  early  stage, 
and  in  exceptional  cases  in  adults  it  may  be  absent  or  at  least 
trifling  for  several  days  after  the  acute  signs  of  illness  have 
appeared.  In  pericarditis  cough  is  oft«n  a  troublesome  symp- 
tom ;  it  has  sometimes  a  hoarse  quality.  In  pleurisy,  apart 
from  complications,  there  is  sometimes  an  entire  absence  of 
cough ;  but  pleurisy  frequently  accompanies  pneumonia  and 
phthisis;  when  cough  coexists  with  pleurisy,  it  is  often  ex- 
tremely painful — the  pain  being  referred  to  the  site  of  the 
pleuritic  inflammation.  In  like  manner,  pain  with  the  cough 
occurs  notably  in  pericarditis  and  peritonitis,  and  also  in 
rheumatic  affections  of  the  thoracic  muscles.  In  bronchitis 
the  pain  associated  with  the  cough  is  usually  substernal  A 
violent  or  very  frequent  cough  often  excites  muscular  pains,  as 
the  result  of  strain,  all  over  the  chest  and  abdomen ;  and  it  may, 
likewise,  occasion  distressing  pain  in  the  head.  The  character 
of  the  expectoration,  the  physical  examination  of  the  chest, 
and  the  previous  history  must  be  relied  on  in  seeking  to 
ascertain  the  cause  of  cough  in  j)ulmonary  disease.  It  must  be 
remembered  that  cardiac,  aneurismal,  or  renal  affections  may 
constitute  the  primary  disej\sc  of  which  the  pulmonary  mis- 
chief is  but  a  manifestation  or  complication,  and  that  some 
general  diseases,  notably  pertussis,  influenza,  metisles,  and 
enteric  fever  may  be  the  real  cause  of  the  pulmonary  disorder 
and  its  attendant  cough. 

Expectoration. 

The  expectoration  of  hospital  patients  is  usually  preserved 
for  inspection  as  a  matter  of  routine.  Earthenware  spittoons 
Are  generally  employed,  but  glass  dishes  have  the  advantage  of 
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showing  iho  character  of  the  espectoration  somewhat  better, 
esifeciatly  if  it  ia  abundant.  In  private  pmctiue  we  have  to 
give  special  directions  for  the  preservation  of  the  sputa  when 
this  is  a  matter  of  important,  as  in  pneumonia  and  cases  of 
hemoptysis.  Little  vessels,  such  as  suap  dishes,  or  articles  of 
a  siuiiiar  size,  are  generally  at  hand  in  the  bedroom,  and  imn 
be  used  for  this  purpose.  When  the  quantity  is  large,  we  liavc 
auiiietimee  to  pour  the  contenis  slowly  from  one  vessel  to 
another,  so  as  to  judge  of  their  character  and  ttdnilxture;  or 
bv  eiiiptyinB  them  on  to  a  blackened  plate  we  maj"  be  able  to 
pick  out  little  pieces  for  more  critical  examination.  While 
thus  emptying  the  contents,  we  are  able  to  notice  any  fetor, 
or  the  peculiar  odor  of  gangrene,  if  either  be  present.  The 
sputum  f&n  utk-n  be  best  examined  by  floating  some  of  it  in 
water  and  tensing  it  out:  small  casts  of  minute  tubules  may 
thus  be  found.     (For  microscopic  examination,  see  p.  359.) 

We  describe  the  espectoration  as  to  its  quantity  in  the 
twenty-four  hours ;  as  to  itd  composition,  whether  mucous, 
purulent,  mucopurulent,  watery,  serous,  or  bloody,  as  to  ita 
consistence,  whether  thick  or  thin,  composed  of  separate  and 
defiuetl  sputa, or  more  homogeneous;  whether  tenacious,  viscid, 
fluid,  or  frothy.  The  frothmeea  may  show  itself  as  large  air 
bubbles,  or  those  may  be  so  minute  and  so  much  mixed  with 
the  mucus  as  to  require  close  examination.  Various  impurities 
are  oflen  mixed  up  with  the  expectoration — as  blood  from  the 
gums,  matters  from  the  nose  or  stomach,  pieces  of  food  from 
the  mouth,  and  accidental  particles  carried  in  from  the  air. 
Coloring  materials  suggestive  of  blood  may  be  derived  from 
the  brown  crust  of  bread,  from  wine,  from  tobacco-juice,  aod 
the  coloring  of  sweelmeals. 

In  health  a  little  mucus  Is  expectorated,  and  in  disease  the 
sputum  may  consist  chiefly  of  mucus.  In  smoky  lijwns  this 
ia  very  apt  to  be  of  a  dark  color  from  the  presence  of  flouting 
Boot ;  and  in  the  cfise  of  miners,  from  similar  cansre,  the  ex- 
pectoratiou  is  usually  black.  OccAsionally  the  black  color  is 
derived  from  disintegration  of  the  pulmonary  pigment  in 
caaes  with  breaking  up  of  the  lungs,  even  in  those  who  had 
lung  given  up  thi^  kind  of  work. 

J-  Tuthy  mueiu,  s«inietimcs  rather  watery,  is  often  expectorated 
in  acute  bntuchilis  Find  oedema  of  the  lung.  Minute  aeratiou 
of  the  sputa  isofk-n  (bund  in  the  tenacious  mucus  expectorated 
in  pneumonia,  but  this  is  usmilly  rusty  or  distinctly  bloody. 
(See  p.  357.) 

I'uruUtU  ^mtn  cannot  be  absolutely  separaled  from  mucous 
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BpaU.,  as  tlie  two  conditions  merge  into  each  other,  and  au  in- 
termediate condition  is  often  named  "  mucopurulent."  Theee 
forms  of  expectoration  must  also  be  deacribed  a«  to  their 
frothiness,  coneietenee,  color,  etc.  The  sputa  may  consist  of 
almost  pure  pus ;  and  when  these  spread  out  so  as  to  form  flat 
maasea  resembling  the  shape  of  pieces  of  money,  they  are 
called  "  nummular ; "  when  they  retain  a  spherical  form  they 
are  termeil  "  globular ;  "  such  sputa  arc  usually  dense  and 
tend  to  sink  m  water.  Both  of  these  forms  are  commonly 
seen  in  cases  of  advanced  phthisis,  but  nummular  sputa  may 
often  be  found  in  chronic  bronchitis  also.  Purulent  expec- 
toration is  common  in  all  chronic  forms  of  catarrh  aflecliug 
the  respiratory  tract.  Very  profuse  expectoration  of  pus, 
usually  of  a  fetid  character,  may  proceed  from  dilated  bron- 
chi (bronchiectasis).  The  influence  of  foreign  bodies  in 
causing  excavation  and  profuse  discharge  of  fetid  pus  must 
also  be  remembered.  A  sudden  profuse  expectoration  of  pus, 
or  the  sudden  increase  of  it,  may  depend  on  the  bursting  of  a 
tubercular  vomica  or  of  an  intra  pulmonary  abscess,  or  it  may 
be  due  to  the  opening  of  a  collection  of  pus  in  the  pleura 
into  a  bronchus,  or  to  the  opening  of  a  hepatic  abscess  through 
the  diaphragm ;  or,  more  rarely,  to  the  bursting  of  some 
abscess  in  the  mediitstinum  or  elsewhere.  When  an  empyema 
bursts  in  this  way  the  pus  expectorated  is  usually  rather  fluid, 
and  it  may  come  up  in  large  tjuantities.     The  signs  of  pyu- 

Sneumotliorax  usuully  become  developed  af^r  such  an  acci- 
ent,  but  this  is  not  always  the  case.  The  pus  from  a  pul- 
monary abscess  may  or  may  not  be  fetid ;  possibly  it  may 
have  a  gangrenous  odor;  its  quantity  on  any  one  day  although 
large  is  not  excessive  (say  12-18  oz.),and  the  microscope  may 
reveal  shreds  of  lung  tissue  in  great  abundance,  and  in  some 
cases  blood  crystals  are  also  present ;  such  abacesses  are  some- 
times due  to  embolism  of  the  pulmonary  artery.  Heguitic 
abscess  usually  declares  its  presence  by  aymptouis  and  facts 
pointing  to  the  liver  before  it  gets  the  length  of  perforating 
the  lung. 

Membranotu  shrfil»  from  the  larynx  and  trachea  are  some- 
timea  exjiectorated  in  croup  and  diphtheria,  and _^rmotM  C(uU 
of  the  bronchi  may  occur  in  connection  with  plastic  or  fibrin- 
ous bronchitis.  The  dichotomouB  divisions  are  well  shown  in 
the  drawing  here  given,  which  is  a  full-siie  copy  of  the  speci- 
men (Fig.  49.)  ^aiall  <;asts  uf  the  minute  tubes  are  some- 
times found  on   floating  out  the  sputum  in  water,   or  on 
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microscopic  examination.    Spirals  from  the  alveoli  have  been 
described  by  Curschmann  as  microscopic  objects. 

Little  cheesy  masses  sometimes  come  from  pits  in  the  tonsils ; 
but  these,  and  also  calcareous  masses,  may  be  expectorated  in 


Fig.  49. 
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Fibrinous  cast  of  bronchi ;  drawn  full  sizo,  but  tho  cast  was  slightly  shrunken  by 

kiM^ping.     (I)r  John  Wilson.) 

cases  of  old  standing  phthisis.  They  sometimes  come  from 
bronchial  glands  which  have  ulcerated  into  the  tubes.  iShreds 
of  hydatids  may  be  brought  up  in  connection  with  the  bursting 
of  hydatid  cvsts  of  the  lung  and  even  of  the  liver.  (Bee 
Fig.'72,  Chapter  XII.) 

The  expectoration  of  blood  (haemoptysis)  is  always  a  most 
important  fact,  (^'are  must  be  taken  to  avoid  errors  from  the 
presence  of  coloring  matter  accidentally  mixed  with  the 
sputum  ;  the  microscope  may  here  be  called  in  to  discriminate 
the  red  blood-C()r|)iiscles.  But  even  when  we  are  sure  of  the 
presence  of  blood,  this  may  possibly  come  from  spongy  gums, 
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as  many  gums  bleed  very  readily,  especially  if  they  are 
sucked ;  or  the  blood  may  come  from  the  nose,  trickling  down 
the  posterior  nares,  even  when  none  appears  from  the  nostrils; 
or  the  blood  may  come  from  ulcerations,  etc.,  in  the  throat  or 
in  the  larynx.  The  mention  of  these  sources  may  serve  to 
direct  our  attention  in  scrutinizing  the  source  of  the  bleeding; 
examination  by  the  laryngoscoi)e  is  often  important  in  this 
inquiry.  Or,  again,  especially  in  profuse  bleeding,  there  may 
be  a  question  as  to  whether  it  may  not  come  from  the  stomach. 
(See  "  Hsematemesis.")  Blood  from  the  lungs  is  usually 
more  florid  and  more  frothy  than  that  brought  up  from  the 
stomach ;  the  latter  is  usually  dark  and  acid,  and  may  be 
mixed  up  with  partially  digested  food.  The  term  "  vomiting" 
of  blood,  as  used  popularly,  signifies  the  bringing  up  of  any 
large  quantity  of  blood,  whether  from  the  lungs  or  stomach. 
Even  when  it  comes  from  the  lungs,  the  action  resembles  very 
much  that  of  vomiting.  Difficulties  in  the  diagnosis  may 
arise  from  blood  from  the  lungs  being  in  part  swallowed 
before  it  is  vomited  up  again.  The  continuance  of  blood- 
stained sputa  for  some  hours  at  least  after  a  profuse  discharge 
of  blood  from  the  lungs  usually  affords  guidance  in  doubtful 
cases  of  haemoptysis. 

When  the  blood  really  comes  from  the  lungs,  whether  it  be 
in  large  or  small  quantity,  it  is  always  a  serious  fact.  The 
least  grave  form,  perhaps,  is  the  presence  of  slight  streaks  in 
the  expectoration  in  connection  with  violent  ^tA  of  coughing, 
or  durmg  an  attack  of  moderately  acute  bronchitis. 

The  rusty  sputa  found  in  pneumonia  owe  their  color  to 
blood ;  in  some  cases  the  presence  of  blood  is  very  pronounced 
in  this  disease.  The  rusty  color  is  produced  by  the  very 
intimate  admixture  of  blood  with  the  mucus,  and  this  secre- 
tion is  usually  very  tenacious,  as  can  be  shown  by  turning  the 
vessel  upside  down  ;  minute  air-bubbles  may  often  be  seen  in 
this  expectoration.  This  rusty  expectoration  is  very  important 
in  the  diagnosis  of  pneumonia  from  pleurisy  and  other  affec- 
tions, although  it  is  occasionally  absent — notably  in  the  case  of 
children,  and  also  usually  in  the  pneumonic  consolidations  of 
tvphus.  Very  bloody  expectoration  in  pneumonic  attacks,  and 
tne  long-continued  presence  of  blood  in  the  sputa  in  such  cases 
are  always  calculated  to  give  rise  to  fears  of  phthisical  disease. 

Closely  allied  to  the  rusty  spit  of  pneumonia,  although 
oft«n  more  distinctly  bloody  and  more  largely  aerated,  is  that 
of  valvular  heart  disease,  or  that  which  is  found  in  minute 
aneurismal  hemorrhages  into  the  trachea,  or  that  of  pulmo- 
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nary  infaretione  due  to  eiuboliam  of  the  pulmonary  art«ry. 
This  la«t  form  arises  in  cases  of  heart  disease,  and  also  in  dis- 
eases eharacteriiwl  by  n  tendency  to  venous  thromhusis 
(phlegmasia  dolcns,  childbirth,  etc.).  The  coexiateace  of 
pleuritic  fiiction  with  evidence  of  pulmonary  coneolidation 
and  hramoptysis  has  of^n  heen  noticed  in  cases  of  this  kind. 

An  intimate  admixture  of  blood  with  the  sputum  may  give 
rise  to  a  darker  ailor,  somewhat  resembling  prune  juice;  this 
occurs  in  cases  where  the  blood  lingers  longer  in  the  pulmonary 
tissues ;  it  is  found  in  cases  of  chronic  pneumonia  going  on  to 
destruction  of  the  lung,  and  also  in  certain  cases  of  aneurism al 
hemorrhage,  where  the  openings  are  so  minute  as  to  leak  only 
to  a  slight  extent.  In  the  dratructiun  of  the  lung  from  gan- 
grene there  may  be  admixture  of  blood  with  the  gray,  greenish 
gangrenous  expectoration,  seldom  to  any  very  great  estent ; 
gangrene  of  the  lung  in  children  seems  to  be  more  frequently 
characterized  by  hsemoptysis. 

A  form  of  bloody  spit,  somewhat  resembling  the  apjiearance 
of  red  currant  jelly,  is  sometimes  seen  and  is  regarded  as  char- 
acteristic of  malignant  growths  in  the  lungs. 

Hemorrhage  from  the  lungs  may  occur  as  part  of  a  general 
hemorrhagic  tendency  as  in  purpura  and  hemorrhagic  small- 
pox ;  the  exact  appearance  of  the  blood  will  vary  according  to 
the  extent  and  situation  of  the  special  bleeding.  In  certain 
cases  of  irregular  or  suppressed  menstruation  the  discharge  is 
said  to  find  its  escape  occasionally  from  the  lungs.  This  idea 
of  "  vicarious  menstruation  "  must  always,  however,  be  regarded 
with  the  gravest  suspicion,  esi^ecially  in  young  subjects,  as 
Buppreesed  menstruation  and  hiemoptysla  afford  strong  grounds 
for  suspecting  pulmonary  phthisi.i ;  this  doubt  can  only  be  set 
aside  by  careful  watching  over  a  lengthened  period. 

Large  hemorrh^es  from  the  lungs  occur  in  phthisis  both  in 
ils  earliest  and  its  lat«3t  stages ;  in  cardiac  affections,  especially 
in  disease  of  the  mitral  orifice  and  valve;  and  in  cases  of 
thoracic  aneurism  bursting  into  the  trachea  or  bronchi.  With 
regard  to  phthisis  the  promise  hemorrhage  in  the  early  stage 
is  not  always  ejisily  explained;  it  may  occur  while  as  yet 
there  are  no  physical  signs  of  consolidation,  and  sometimes 
there  is  even  an  absence  of  the  physical  signs  we  would  expcot 
from  the  presence  of  blood  in  the  air  vesicles:  usually,  how- 
oiver,  some  moist  rftlea  can  be  heanl.  (A  slight  hcemoptysis 
frciiuently  re|x'ated  is  much  commoner,  of  course,  in  phthisis 
than  these  alarming  attacks.)  Large  hemorrhages  in  the  late 
stages  of  phthisis  are  usually  due  to  the  giving  way  of  some 
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cousiderable  artery,  destroyed  probably  in  the  course  of  the 
ulcerative  process.  Sometimes  theoe  hemorrhages  are  due  to 
the  rupture  of  aneurisms  of  the  pulmonnry  artery;  auch 
aueurigma  form  on  the  walls  of  old  phthisical  cavities,  and 
fret^iieutly  give  rise  to  swart  hemorrhages,  or  to  constant 
staining  of  the  sputa  for  some  time  before  the  fatal  hiemoptyBia 
occurs. 

Hffiraoptyais  nmy,  as  a  rule,  be  ascribed  to  heart  disease 
when  valvular  disease  is  discovered,  apart  from  any  signs  of 
aortic  aneurism.  The  large  hemorrhages  from  rupture  of 
aortic  aneurism  are  usually  almost  immediately  fatal,  but  the 
patient  may  rally  for  a  time.  Such  hemorrhage  is  generally 
preceded  by  slighter  forms  of  bleeding,  but  sometimes  a  pro- 
fuse bfemoptytiis  is  the  first  indication  of  aiieurismal  disease. 

MieroKopic  ^Examination  of  the  Sputum  lins  aasiiined  of  lale  ycara 
s  special  imporUnce  in  the  diagnosia  of  ptilbi8<«  rrom  the  duteclinn 
of  RiicToorganiBmB.  Tubtrcle baciUi  are  fuund  iQ  theBpuliim  in  k  very 
large  proportion  of  phtliUical  cueg  if  adequate  search  be  made  by  cum- 
potenl  obaervere ;  as  the;  mny  occur  earlT  in  the  caw,  when  pujaiuul 
signs  are  indifllinct,  absenl,  or  perhaps  doubiful  in  ch»reotori  their 
diagnostic  importance  is  aomelimes  vcrj  great,  inasmuch  a>  they  seem 
never  to  be  found  in  the  eputum  of  iion-lubercular  ptitients,  even 
ftltbough  they  may  be  lying  Wide  phthisiFal  cases.  Their  abundnnce 
is,  however,  subject  to  great  varialion  ;  one  preparation  from  a  given 
sample  of  sputum  may  contain  many  bacilli  and  another,  from  the  same 
specimen,  rew  or  none ;  tbey  are  usually  motl  abundant  in  the  dense 
purulent  portions;  ihey  may  vary  in  the  samples  as  collected  in  the 
morning  or  during  the  day,  being  usually  mi>«t  abundant  in  the  former; 
they  may  also  vary  much  from  day  to  day  in  the  same  case,  no  duubt 
t!rom  tbe  lariaLions  going  on  in  the  process  of  destruction  in  the  tung. 
On  these  accounts  tbe  individual  specimen  of  sputum  ought  to  have 
several  preparations  made  from  it;  eiaminatiuna  of  the  morning  spu- 
tum, OQ  eeveral  inparate  days,  ought  also  to  be  made  before  the  leatt 
weight  can  be  attached  to  negative  reaiilts  ;  even  then  the  importance 
attached  to  the  absence  of  bacilli  is  but  slight,  althniigh  in  experienced 
hands  negative  results  acquire  value  hy  their  repetition.  On  the  other 
hand,  the  detection  of  bacilli  even  nnce  is  of  great  importance,  although 
here  alio  repetition  of  the  test  is  desirable,  espei'ially  if  the  bauilli  are 
few,  in  ease  of  any  error  in  observation. 

The  methods  of  detecting  these  organisms  are  now  taught  in  the 
iialhological  laboratones,  and  itis  desirable  that  some  experience  should 
be  gaiuMl  in  this  way  beftiro  the  method  ii  applied  to  diagnosis.  In 
tbe  case  of  the  tubercle  bacilli  the  appearances  alone  are  not  sufficient, 
but  along  with  the  staining  reactions  they  are  regarded  sa  conclusive 
■part  from  cultivation  experiments. 

Method  of  Ehrlich  and  Qibben  — A  double  staining  is  used — fuchsine 
and  methylene  blue.  A  minute  portion  selected  from  a  dense  part  of 
the  morning  sputum  is  placed  on  a  cover  glass  andspreadout  very  thin, 
aay  by  rubbing  it  with  anotber  cover  glass.     This  is  then  dried  either 
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by  eijiusiira  to  the  air  Tufa  tiiu«,  or  by  uuBiiig  ii  lightly  over  the  dam* 
of  a  spirit-lamp.  The  glan  with  the  dried  Olm  a  ntiw  imiucned  or 
Suated  in  tbe  solution  of  fuchtiriei'  this  may  be  put  into  a  watch-Klaa, 
and  leparate  glasaea  Bbould  beuied  Tor  each  ipecimen  ;  the  film  of  spu- 
lam  shuuld,  of  cniirge,  be  directed  down  if  the  gla^B  >■  floated  un  the 
Koiulion  ;  it  should  be  lelt  in  contact  with  the  coUirinr  matter  fnr  half 
an  hour.  Tbli  proceesstaini  all  the  micnioreeniEnii  of  u  reddiib  coU<r. 
The  DCit  prucesB  it  to  remove  the  color  from  them  alleicept  thelubenle 
bHuilluB;  tbid  \f  d'ine  by  dipping  the  glau  with  the  itained  film  into 
dilute  nitric  acid  (1  of  »tr<>ng  nitric  acid  to  2  of  water ;  luma  me  there 
more  dilute):  washing  in  this  for  a  few  eeconds  remove!  the  color : 
the  Hcid  is  then  washed  off  by  maani  of  distillled  water.  Methylene 
blue  staining  is  next  applied  by  dipping  tbe  glass  fur  a  few  minutes 
into  a  laturHted  solutiiin  i>f  tills  coloring  matter;  this  colors  all  the 
orgnnisms  and  matters  blue  eicept  the  luMrcIo  bacilli :  these  may  thiii 
be  found  aa  minute  rodi  colured  red  in  the  niidiit  of  blue  lurroundine*. 

For  IheeiamiDBlion  a  high  puwerof  the  mitroacope  is  required,  800 
or  400  diameters.  An  Abbe's  condenser  is  useful ;  by  it  colored  par- 
ticles only  are  brought  into  prominence,  and  so  the  Fearcb  t(  much 
fiicilitaled.  Sometimes  minute  falty  crystals  may  resemble  the  bacilli 
In  oulur,  but  seldom  very  closely  in  form  ;  any  other  organisms  which 
retain  the  red  (tain  differ  in  their  general  apiiearance. 

The  numbers  found  sary  enormously,  but  little  etrpescan  be  laid  on 
this  variation.  The  oi'currence  of  very  large  numbers  of  bacilli  in 
specimen  after  sjiei-imen,  as  examined  on  several  ucoBsions,  seems  to 
warrant  a  grave  prognosis,  and  their  very  scanty  or  unfrcquent  occur- 
rence may,  more  doubtfully,  be  held  as  a  favorable  indication,  with  the 
reserve  already  exprested  regarding  the  natural  tendency  ta  variation 
in  this  respect. 

0(A<r»/)ecyiiorjaniimj  have  been  described,  »a  the"  pneumoeocci," 
and  the  micrococci  of  diphtheria,  but  as  yet  this  part  of  the  subject  is 
too  doubtful  to  be  of  use  in  regular  clinioal  work,  altbuugb  deservitif 
of  inveatigatiun. 

Fangotu  grovtiu  are  often  mot  with  in  sputum:  they  have  as  yet  no 
special  impvrtanue  in  dia^noiis ;  but  it  is  important  to  be  familiar  with 
them  to  prevent  mistaking  them  fur  elastic  Ubrea.  Bacteria  of  ordinary 
putrefaction  are  also  found  in  sputum. 

Farantm. — Hooklcls  and  other  traces  of  hydatid  cysts  may  be  found 
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epithelium  has  but  little  signitfc 
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■bsc«ua«.  "Charcot's  cryeUla"  »re  of  fiointed  uttahedral  ihape  and 
dutitute  of  color  ;  their  significance  ii  alill  obscure. 

Choteiterine  ia  rarely  present  in  sputum:  it  occurs  in  connection 
with  old  accumulations  or  blood  in  the  1unKa,flnd  hasb«en  known  alto 
to  come  from  a  commanication  witb  old  pleuritic  effusions  containing 
limilar  crvstala. 

Fatly  acids  are  developed  in  the  fetid  accumulations  occurring  in 
bronchiectasis.     Leucin  and  tyrosin  have  also  been  noted. 

Cantm-oui  grauiiht  may  occasionally  be  traced  in  the  sputum,  par- 
ticularly in  cases  where  the  laryni  is  involved. 

Lting  tiatue:  ElailU  Jibra.—Of  great  importance  in  the  microscopic 
eiaminatlon  ii  the  detection  oflunf;  tissue  or  elastic  flbres.  When  the 
shape  of  the  pulmonary  alveoli  in  these  fragmentH  can  be  rec^vnized, 
we  infer  with  certainty  some  destructive  letion  in  the  lung,  but  not 
n«cestarily  of  the  phthisical  type.  When  fragments  of  yelfuw  elastic 
fibrous  Lisaue  are  found  these  come  mottcummonly  from  the  lung,  but 
they  may  also  come  from  the  larynx.  Abscess  of  the  lung,  from  pu)> 
monary  infaivlion,  may  give  rise  to  a  purulent  expectoration  very  rich 
in  tung  tissue,  and  a  single  microscopic  field  may  contain  many  frag- 
ments of  lung  tissue  in  such  caaea.  Elastic  flbres  from  the  lung  may 
also  be  found  in  the  sputum  from  cases  of  bronchiectasis,  but  the  com- 
monest cause  of  their  presence  is  ordinary  phthisis.  When  the  luns 
tissue  is  abundant  in  the  sputum,  a  little  of  it,  placed  on  a  slide,  is  all 
that  is  required  for  the  eiaminatlon  ;  those  skilled  in  the  proceu  may 
be  able  to  pick  out  little  fragments  likely  to  contain  pulmonary  flbrea, 
but  the  crowd  of  pus  cells  greatly  impedes  the  examination.  A  few 
dron*  of  caustic  soda  solution  applied  to  the  specimen  may  clear  the 
field  and  facilitate  the  search. 


Another  method, 
fyinft  the  pus  hy  me 
twenty  grains  to  the  < 


;ummended  by  Dr.  Fenwick,  consists  in  lique- 
s  of  caustic  soda.     A  solution  containing  about 
added  in  equal  volume  to  the  eipeclo- 


lught  up  during  a  night;  this  is  cautiously  boiled  ii 
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Saak  or  flnt  dish,  bo  a»  lo  allow  of  efficient  Blirring  nod  muing ;  the 
mixture  is  just  boiled,  knd  if  still  not  luffioiootly  liquefied,  a  little 
morenflbe  aolulJun  fhould  be  added.  Prolunged  boiling  ind  too 
much  Blkati  lend  to  dissolve  Iha  fibrous  tissue  searched  for,  and  so 
muat  be  avoided.  The  liqueBed  mixture  ii  nlaced  in  a  cyliodricnl 
gliUB  vessel,  and  alter  it  Hetties,  a  few  dro|is  oi  the  sediment  may  b« 
examined  wilh  the  microscope,  or  a  portion  of  tbe  liquefied  material 
may  bo  placed  In  a  lirajlar  veuel,  and  three  or  four  volumei  of  wal«T 
ttdiled  bi  it  so  as  to  asaist  tbe  prcuiiiitBtioD  of  the  pulmi)nH.ry  fragment*. 
In  examining  Ibe  sediment,  a  few  drops  should  be  lifted  by  means 
of  a  dipping  tube  (not  drawn  to  a  point),  and  these  should  be  placed 
on  a  targe  slide  or  shallow  cell ;  the  layer  uf  fluid  must,  however,  be 
very  tkin.  A  law  )>ower should  be  used — an  inch  or  half-inch  objeclive 
— and  if  any  group  of  Qbles  resembling  tbe  arrangement  of  the  pul- 
moaary  cells  can  be  seen,  higher  powen  may  be  used  to  resolve  taeir 
:^ture.  Separate  yellow  elastic  fibres  can  often  be  recognized,  with 
r  typical  curling  at  the  ends.  The  pieces  vary  much  in  siis; 
Btimet  only  a  few  louse  fibres  can  be  round.  (See  Fig.  60.) 
Several  things  lend  to  confuse  tbe  beginner  in  this  inquiry.  For- 
tions  of  vegetable  tiuue,  from  the  food  or  from  accidental  admixtUN, 
are  often  found,  as  they  resist,  of  course,  tbe  caustic  action  uf  tbe 
soda;  their cellulur structure  soniellmes  misleads.  Jlore  misleading 
(till  is  the  apiiearaucB  uf  ceriain  vegetable  growths ;  but  their  branch- 
ing and  interlacing  fibres  usually  guard  lu  from  error.  A  good  plan 
fur  the  beginner  is  to  secure  lome  |iu>  frum  a  phlhisicul  cavity,  at  a 
post-mcrlem  inspection,  and  by  subjecting  this  to  microscopic  exam- 
ination ader  digestion  in  soda,  and  also  without  any  such  preparmtion, 
be  become!  familiar  with  the  appearances  searched  for,  apart  from 
most  of  the  structures  which  tend  to  confuse. 


Fldids  Reuoved  from  the  Chest  by  Tafpino. 

These  have  roiisiderable  signifiuauce  in  the  diagnosis  and  prognosis 
of  certain  cases.     The  most  imporlant  point  is,  whether  the  fluid  Is 

Eurulent  or  icrous.  Tliis  can  tisunlly  be  judged  of  prelly  accuralely 
V  the  eye,  on  tbe  first  few  drncbins  being  seen  in  the  tube.  Oeeaalon- 
ally  a  preity  clear  fluid  becomes  almutt  solid  after  its  remoral ;  more 
commonly  a  certain  amount  of  coagulation,  varying  much  in  extant, 
can  be  rocogniied,  but  frvquentlv  almost  no  trace  of  coagulation  i« 
perceptible.  The  hlgbly  cuagulable  fluid  indicates  the  presence  of  m 
certain  Intensity  of  Oie  inflammatory  process. 

Admixture  with  blood  renders  the  Quid  less  clear,  and  in  maof 
cases  forms  a  tnniitiDn  tuige  toward  purulent  traosrorniaiioo  not 
always  easy  uf  recognition.  In  such  caies  we  may  find  a  slight  do- 
posit  of  celts  resembling  pus,  wilh  blood  abuve  it. 

Slight  admixture  with  blood  is  sometimo  ascribed  lo  the  punctnre 
of  the  chest  wall,  but  is  usually  due  Ui  tliu  bloody  character  of  th» 
fluid  itself.  Sometimes  afler  repented  tappings,  tbe  reddith  color 
changes  to  a  more  chocolate  tint. 

Very  bloody  fluid  is  always  sugj;*'l"V8  of  a  bad  type  of  pleuritic 
exudation.  SSuat  of  such  cases  prove  to  be  duo  lo  malignant  disease. 
Somntimet,  however,  Ihe  bloody  fluid  arises  from  luborculor  ditCMe  af 
tlie  pleura. 
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Purulent  fluid  suggests,  of  course,  a  very  different  diagnosis  and 
prognosis  from  clear  serous  fluid.  The  most  important  distinction  in 
purulent  fluids  is  between  those  which  are  fetid  and  those  which  are  not. 

In  the  further  examination  of  the  fluid  removed,  especially  when 
clear,  we  note  the  reaction,  the  specific  gravity,  and  whether  it  is,  as 
is  usually  the  case,  loaded  with  albumen.  The  microscopic  examina- 
tion often  reveals  blood,  leucocytes,  or  pus  corpuscles ;  these  may  be 
fatty ;  compound  granular  corpuscles  are  also  common.  Sometimes 
we  find  cells  suggestive  of  cancerous  growths.  Occasionally  crystals 
of  cholesterine  or  blood  crystals  may  be  found  in  the  case  of  old 
efl'usions.  Booklets  or  other  indications  of  parasitic  cysts  are  some- 
times present,  although  such  cases  are  rare  in  this  country.  (See 
Fig.  72.) 

Hemorrhages. 

In  the  investigation  of  a  case  of  anaemia,  and  in  conducting 
certain  parts  oi  other  inquiries,  we  have  sometimes  to  ask 
about  the  occurrence  of  any  serious  loss  of  blood.  Such 
losses  may  be  serious  from  their  immediate  severity,  or  from 
their  long  continuance.  It  is  often  necessary  to  enumerate  to 
the  patient  the  various  forms  of  hemorrhage  when  making 
the  inquiry  at  him,  as  otherwise  we  may  fail  in  ascertaining 
the  facts.  Thus  we  inquire  for  any  excessive  bleeding  occur- 
ring from  the  surface,  from  wounds,  ulcers,  leech  bites,  etc 
In  the  case  of  women,  we  ask  about  any  losses  of  blood  in 
connection  with  abortions,  or  with  childbirth ;  and  for  any 
other  hemorrhages  from  the  womb  (menorrhagia,  metror- 
rhagia). Spitting  or  vomiting  of  blood,  whether  from  the 
lungs  or  stomach  (haemoptysis  and  hsematemesis),  and  bleed- 
ing from  the  nose  (epistaxis),  or  from  the  gums,  can  scarcely 
be  overlooked.  Passing  blood  from  the  bowels,  and  the  bleed- 
ing from  piles,  should  be  inquired  for  separately ^  to  prevent 
mistakes,  and  the  change  of  color  in  the  blood,  giving  rise  to 
dark  or  tarry  motions  (melaina),  should  be  explained  to  the 
patient.  Blood  in  the  urine  (hiematuria)  is  usually  recognized 
as  such  by  the  patient,  if  very  profuse  and  long  continued,  but 
smaller  quantities  may  escape  notice;  subcutaneous  hemor- 
rhages or  blotches,  and  purple  spots  may  also  be  inquired  for. 

Most  of  these  forms  of  bleeding  are  discussed  under  their 
special  sections,  but  bleeding  from  the  nose  (epistaxis)  requires 
some  special  notice  here.  Like  other  forms  of  bleeding,  it 
may  be  due  to  general  causes,  such  as  purpura,  etc.  (see  p. 
140),  this  form  of  hemorrhage  being  but  one  of  the  manifes- 
tations. 

Epistaxis  also  occurs  in  connection  with  severe  headache, 
arising  either  from  functional  dbturbance  or  from  cerebral 


864 


RK3PIHATI0N    AND    OIBCULATION. 


disease.  The  hemorrhage  U  followed  Bometimes  by  consider- 
able relief;  it  may  be  brniight  on  in  some  persons  very  readily 
by  excitement  ami  heated  rooms.  In  children  a  bleeding 
from  the  nose  often  oocurs  without  obvious  cuuee  and  without 
any  serious  gignificancH.  It  is  not  uncommon  in  the  early 
stage  of  enteric  tever,  and  it  alno  forms  an  early  symptom  in 
certain  cases  of  cardiac,  splenic,  and  hepatic  disease  of  various 
kinds.  It  occurs  sometimes  also  in  renal  aflectiona.  Bleeding 
at  the  noije  often  arises  in  direct  connection  with  the  violent 
]>aroxysms  of  whooping  cough,  and  it  may  be  ai^eociated  in 
tiiis  disease  with  blee<ling  from  the  eyes  and  ears.  Sometimes, 
although  rarely,  this  bleeding  from  the  nose  is  so  readily  ex- 
cited by  the  fits  of  coughing,  and  is  so  excessive,  that  we  must 
suppose  some  peculiarity  in  the  system  at  the  time,  especially 
as  this  proclivity,  after  lasting  for  a  while,  mav  pass  away, 
altliougn  the  fits  of  coughing  continue,  or  even  become  more 
violent.  Bleeding  from  the  nose  may  be  from  one  noatril 
only,  or  from  both.  In  many  cases  the  blood  goes  back  to 
the  throat,  and  it  may  lie  swallowed  or  brought  up  according 
to  the  strength  or  the  position  of  the  patient,  flight  bleeding 
from  the  nose  is  often  due  to  picking  the  nostril.  This  occurs 
in  children  chiefly,  and  is  suggestive  of  gastro-intestinal  irri- 
tation from  worms,  diarrhcea,  etc. 

Amongsl  the  general  eav»es  of  kemorrhage,  a|>plying  to  many 
or  most  of  the  forms,  may  be  mentioned  purpura  hiemor- 
rhagica.  the  hemorrhagic  diathesis,  and  hemorrhagic  small- 
I>DX.    Bleeding  at  the  nose  often  arisen  in  enteric  fever, 

Srobably  from  general  causes;  intestinal  hemorrhage  is  mostly 
lie  to  the  local  alTection  In  this  disease.  In  relapsing  fever, 
menorrhagia  and  jio^t-partum  hemorrhage  are  comnjon  ;  and 
tloodings  after  abortions  or  parturition  are  sometimes  most 
alarmiug  in  typhus  fever  and  smallpox.  Scurvy  resembles 
purpura  in  predisposing  stningly  to  hemorrhage  from  the 
gums  and  other  mucous  surfaces,  and  also  from  the  ulcers 
which  arise  in  its  course. 

The  hemorrhagic  diathesis  (hemophilia)  must  also  be  men- 
tioned here.  The  bleedings  connected  with  tins  stale  may  be 
spontaneous — apart  from  any  obvious  injury — but  more  com- 
monly they  arise  from  alight  wounds,  knocks,  or  pricks ;  leech 
bites  are  peculiarly  apt  to  bo  inlmctable.  Atfcctions  of  the 
joints  sometimes  appear  in  young  subjects  in  connection  witlt 
this  state.  The  joint  affections  seem  sometimes  to  he  due  to 
injury,  probably  from  efllised  blooil. 
The  hemorrhages  froin  chronic  hL-palic,  canliac,  and  renal 
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disease  are  usually  determined  by  local  conditions — cardiac 
disease  giving  rise  especially  to  haemoptysis,  hepatic  disease  to 
gastric,  intestinal,  or  hemorrhoidal  bleeding,  and  renal  disease 
to  hsematuria — but  a  general  influence  can  also  be  traced  in 
all,  from  their  tendency  to  be  associated  with  small  subcutane- 
ous hemorrhages  and  epistaxis.  Hemorrhage  under  the  con- 
junctiva occurs  at  times  in  renal  disease,  and  retinal  hemor- 
rhage is  a  well-known  complication.  Cerebral  hemorrhage  is 
likewise  common  in  renal  disease,  especially  when  associated 
with  cardiac  hypertrophy. 

In  the  forms  of  splenic  enlargement  due  to  malarial  fevers 
and  other  causes,  in  the  different  varieties  of  leukaemia  and 
lymphatic  disease,  and  in  pernicious  aniemia,  epistaxis  and 
subcutaneous  hemorrhages  also  occur. 

Examination  of  the  Blood. 

Apart  from  the  superficial  examination  of  the  blood  lost  in 
hemorrhages  of  various  kinds,  much  might  be  hoped  from  an 
elaborate  chemical  and  microscopic  investigation  of  samples 
of  the  blood  in  different  forms  of  disease.  Hitherto  compara- 
tively little  has  been  made  of  this  form  of  inquiry,  but  indica- 
tions of  its  growing  importance  are  not  wanting.  With  regard 
to  the  chemical  department  of  this  subject  there  are  two  great 
difficulties.  We  have  to  face  all  the  complications  of  one  of 
the  most  difficult  departments  of  organic  analysis,  while  but 
few  physicians  in  actual  practice,  if,  indeed,  there  be  any,  are 
adequately  prepared  suddenly  to  undertake  such  investiga- 
tions when  an  imi)ortant  occasion  happens  to  arise.  The 
works  of  Hoppe-Seyler  may  be  referred  to  for  the  best  instruc- 
tions in  this  branch  of  chemistry.  But  further,  we  are  con- 
fronted with  the  practical  difficulty  of  obtaining  samples  of 
blood  at  such  times  and  in  such  quantities  as  chemical  analysis 
demands:  the  abandonment  of  venesection  as  a  common  form 
of  treatment  renders  this  scarcely  possible.  While  this  prac- 
tice was  common,  attention  was  much  directed  to  the  presence 
or  absence  of  the  "  buffy  coat  "  in  the  blood  withdrawn,  an 
appearance  so  usual  in  inflammatory  diseases  that  its  presence 
was  relied  on,  in  doubtful  cases,  as  an  indication  of  tne  exist- 
ence of  inflammation. 

Occasionally,  even  now,  we  try  to  procure  small  quantities 
of  blood  for  ex j)eri mental  or  diagnostic  purposes,  as  described 
in  the  section  on  gouty  joints  where  Garrod*8  method  of  de- 
tecting uric  acid  is  dealt  with  in  detail  (p.  152). 
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Minute  quantities  of  blood  fur  microecopic  and  other  similar 
examinations  are  always  obtainable,  without  detrimeut  to  the 
treatment,  of  whatever  kind  this  may  be:  fortunately  it  is  in 
thifl  direction  that  the  most  distinct  advances  have  recently 
been  made  in  the  examination  of  the  blood  for  the  purpoeee  of 
diagnosis. 

The  richness  of  Ike  blood  in  ktmnoglobin  may  be  estimated  in 
varioUB  ways.  One  of  the  simplest  is  by  Dr.  Gowers's  hsemo 
globinometer.  A  definite  iiuantity  of  blood  is  diluted  with 
water  in  a  graduated  tube  till  it  ooniGB  to  the  standard  furnbhed 
by  another  tube  colored  lor  ibis  purpose.  This  standard  is  so 
arranged  that  normal  blood  should  bear  dilution  up  .to  100 
volumes.  A  capillary  pipette  is  used  to  measure  20  cubic 
railUmetres  of  blood  drawn  from  the  tinger  by  the  prick  of  a 
small  lancet :  the  wound  should  furnish  enough  of  blood  with- 
out any  squeezing  being  required.  The  blood  is  blown  into 
the  empty  tube,  or  rather  into  a  few  drops  of  water  placed  at 
the  bottom  of  the  tube  to  prevent  coagulation,  and  then  shaken 
up  quickly  with  the  water :  water  is  then  cautiously  added  by 
means  of  n  suitable  pi|>ette:  this  is  done  with  occasional  shak- 
ing till  the  ej'e  recognizes  that  the  standard  tint  bun  been 
reached.  This  should  be  judged  of  by  holding  both  tul>ee  up 
to  the  light  and  also  by  looking  down  on  them  as  placed 
agiiinst  a  white  object.  If  we  find  100  degrees  of  dilution 
are  required,  we  reckon  it  to  have  the  normal  or  average 
color:  if  110  are  required,  we  reckon  it  1"  per  cent,  richer 
than  the  average :  if  50  degrees  of  dilution  suffice  to  bring  the 
blood  to  the  standard  tint,  it  has  only  one  half  of  the  normal 
color :  or  it  may  fall  to  20  degrees,  indicating,  of  course,  only 
20  per  cent,  of  color. 

The  riehiKM  of  the  bliiod  in  eorfnitriea  might  be  supposed  to 
be  deducible  from  the  color  lest,  inasmuch  as  the  red  corpus- 
dee  supply  the  color.  If,  indued,  the  red  corpuscles  are  re- 
dueed  by  a  half,  we  may  be  sure  that  the  color  test  for  the 
heemoglooin  will  also  give  a  great  reduction.  But  it  is  found 
in  disease  that  the  red  corpuscles  may  approximate  to  their 
usual  number,  and  yet  that  the  color  of  the  bloixl  is  gravely 
deteriorated.  Or,  with  a  notable  diminution  in  the  number 
of  corpuscles  in  a  given  volume  of  blood,  there  may  be  a  still 
more  notable  diminution  of  the  color  or  haemoglobin.  In  such 
cases  the  inference  is  plain — each  individual  corpuscle  U  ilaelf 
deficient  Id  coloring  matter. 

In  some  forms  of  aotemia  the  corpuscular  richnew  is  much 
more  notably  diminished  than  in  others:  in  ohlorows,  for  ex- 
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ample,  we  may  have  a  great  dimmution  of  hffinioglubin  an 
shown  by  the  color  t«Bi,  and  but  little  reduction  of  the  number 
of  corpuscles.  In  pernicious  anicmia  we  may  have  enormous 
reductions  of  the  corpuscles,  which  eometimee  only  amount  to 
about  one-tentli  of  their  normal  number,  and  in  this  disease 
we  may  also  find  evidence  of  deBdent  hicmoglobin  for  each 
corpuscle. 

TariouB  instruments  have  been  daviirf  for  counting  the  actual  num- 
ber of  corfiusclM  in  ■  given  volume  of  blood.  They  are  all  somewhat 
similar.  A  capillary  pipette  is  required  for  measuring  a  minute  quan- 
tity of  Hood,  and  we  rejjuiw  arrangementB  for  diluune  with  a  given 
volume  of  fluid :  we  select  a  10  per  cent,  solution  of  sulphate  of  eoda 
or  some  such  fluid  which  will  not  destroy  the  corpuscles.  The  diagram 
(Fig.  61)  shows  "Potain't  ni^langour  "  graduated  to  give  lOOdilu- 
tioDt  when  the  blood  U  euciied  up  tu  1  and  the  Quid  drawn  up  h>  101 


as  marked  hcluw  and  abuve  the  biilli  respectively ;  the  bulb  contains  a 
glau  bead  to  facililale  the  shnkinij  up  and  mixing.  This  is  rectconed 
the  brat  method  of  dilulini;  and  mixing,  whichever  instrument  may  be 
used  for  the  counting.  The  Hgure  here  given  (Fig,  .Jl)  shows  the  slide 
made  for  this  purpose  by  Zei»s,  of  Jena.  It  consists  of  a  cell  i^  of  a 
millimetre  in  depth,  and  it  is  ruled  with  a  groat  number  of  squares 
earh  of  which  is  ,1,  of  a  square  millimetre.  These  iniall  raiinres  are 
arranged  within  a  inrce  square  (containing  sixteen  of  the  small  Bquanis) 
ruled  olf  with  tbree  lines  so  aa  to  guide  the  eye  in  counting  the  cor- 
pusclee,  as  oLherwiie  the  atiain  on  the  eye  U  apt  to  be  too  great,  (Soe 
Fig.  62.) 
If,  then,  a  gmall  drop  of  the  properly  diluted  blond  be  placed  in  the 
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Iba  carptuclm  in  •  eoutidanible  Dumber  of  iqiuraa  in  order  to  near* 
*  &ir  krerace,  82  or  48  of  the  imall  •qiurca,  Uut  u,  3  <»  8  of  tha  Imr^ 
onas.     Bmviog  dooe  lo,  we  calculate  what  ii  the  main  Dumber  for  1 

II __i  -■-,t  gJTat  the  number  in  j|,or*«quaivniiI1imeti«. 
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Ibo  cell ;  and  tgain  by  100  fur  the  dilution  of  the  blood ;  Ihus  in  Fig. 
62  (he  mean  number  of  corpuH'lcg  in  4  liiUe  sijiiarGs  ia  about  44: 

44  X  100  X  10  X  '00  =  4,400,000  corpuscle! 
in  one  cubic  niillLmolro  of  blood. 

In  ordtr  lo  estimate  the  slgniScancc  of  thii  figure,  we  require  to 
know  the  numbers  obtHiiied  in  avcraj^c  healthy  pernoii;;  tbe^e  are 
eetimalcd  at  about  6,000,000  for  men,  and  uhuui  4,&00,IK)0  f"r  women, 
per  cubic  millimetre.     In  cases  of  disease  a  reduction  to  2,000,000  or 
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3,000,000  is 
and  in  pern 

It  1«  evident  that  in  such  method*  [be  Bu:ircoa  of  error  ire  numer- 
ous: Iharuiinifof  Ihe  iquarcs  may  i.ot  beaccurale,  the  dilution  may 
be  (kully,  or  the  covor  miiy  not  give  a  perfectly  flnt  level,  and  so  the 
eitimated  depth  may  be  wrong,  or  the  gquares  which  we  happen  to 
count  may  not  tuppiy  a  Fair  average.  The  Wt  source  of  error  may 
be  diminished  by  counling  numerous  sqnures  or  laltingdilfereiit  driipt, 
and  tho<'hance>  of  error  in  leme  nth^r  part4  of  the  procesi  may  be  lot- 
tened  by  repeuting  the  experiment.  The  tnnitt  probable  gnurce  of 
error  which  remains  in  Ihia  inatrucnent  after  lueh  precautions  if  with 
regard  to  Ih?  exact  depth  of  Ibe  Ikyer  examined,  aa  tliii  dependn  not 
merely  on  the  exactness  with  which  the  cell  is  made  to  such  a  rninute 
depth,  but  also  on  the  porret-t  DatnGSs  of  the  cover  as  applied  to  the 
edges  of  the  cell.  To  spcura  greator  preei-ion  in  lliia  reaped,  apecial 
arrangements  have  been  inlrodili^ed  in  the  nrio  form  of  inttrumcnt 
devised  by  Malassex. 

It  must  be  remembered  that  a  considerublq  range  of  error  at  obser- 
vation must  be  allowed  fur,  oven  when  everv  precaution  it  Uhen  in 
lucb  meRsurements,  and  that  the  standard  t-'t  the  healthy  it  also  a 

While  (hrpwcfeii. — The  presence  of  an  estwaaivelv  large  pro- 
portion of  colorless  corpiieoles  iu  a  drop  of  blood  •Irawii  from 
a  patient  constitutes  the  condition  now  known  as  kukirmin. 
This  condition  in  its  most  striking  form  Is  ii»uaily  associated 
with  evidence  of  chunges  in  the  spleen  or  in  the  lymphatic 
glands  of  the  patient  or  in  both.  ("Splenic  and  Lymphatic 
Leukaemia:"  see  also  p.  14ii.)  But  the  number  of  the  white 
relatively  to  the  red  corpuscles  varies  greatly  iu  different 
persons,  within  the  limits  of  health;  in  various  diseases  the 
proportion  ia  likewise  seriously  disturbed,  so  that  much  care 
IS  required  iu  formulating  a  diagnosis  based  on  an  apparent 
increaac  of  the  white  corpuscles;  in  annmic  conditions  and  in 
cancerous  affections,  in  particular,  the  white  corpuscles  are 
often  increased.  In  propariug  a  specimen  for  microscopic 
examination  we  usually  prick  the  skm  of  the  finger  suddenly 
by  means  of  a  needle,  and  occnaionally  it  is  better  to  produce 
congestion  of  the  tinger  beforehand  by  the  moderate  compres- 
sion of  a  ligature.  We  place  the  drop  of  blood  on  a  perfectly 
clean  slide  and  apply  a  cover-glnas,  taking  caro  to  avoid  the 
soiling  of  the  glasses  by  any  exhalations  from  the  skin  of  the 

Ktient  or  of  the  observer,  and  also  avoiding  any  pressure 
ely  to  damage  the  corpundes.  The  drop  of  blood,  indeed, 
may  with  advautage  be  received  on  the  under  aurfac*  of  the 
cover  glass,  hi-ld  with  a  ]>air  of  forceps,  and  the  covcr-gluss 
may  then  be  slipped  very  gently  down  on  to  the  microscopic 
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slide :  we  nim  at  having  just  ennugh  blood  to  fill  tlie  spaoc 
between  the  two.  The  red  corpuscles  usually  tend  to  run  into 
rouleaux,  and  the  white  bloodvessels  may  generally  be  easily 
recognized  from  the  diflfereoce  of  their  shape,  their  somewhat 
larger  size,  and  their  want  of  color :  their  granular  appearance 
also  favors  their  recognition.  The  actUfil  number  of  white 
blood-corpuscles  visible  in  ihejU-M  mav  then  be  counted,  and 
in  noting  the  result  we  should  name  the  iwwer  of  the  micro- 
scope, specifyiug  the  number  or  the  focal  distance  of  the  objoo- 
tive  and  the  maker  of  the  instrument;  or  we  may  attempt  to 
estimate  the  proportion  of  the  white  to  the  red  corpuscles  by 
counting  both  in  a  given  part  of  the  field,  noting  1^0,  1-20, 
1-10,  or  1-2,  etc.,  M  the  case  may  be.  An  extremely  well- 
marked  case  is  represented  in  the  figure,  which  is  an  accurate 
reproduction  of  an  actual  microscopic  field.  (See  Fig,  53.) 
We  should  always  estimate  several  different  microscopic 
"  fields  "  before  arriving  at  an  opinion,  and  it  is  very  desirable 
aho  to  have  more  than  one  specimen  of  blood  to  avoid  acci- 
dental fallacies.  The  figures  named  above  indicate  the  reaiilta 
frequently  obtalnetl  in  coses  of  disease  :  the  normal  proportion 
of  the  white  to  the  red  corpuscles  is  very  mueh  lees,  and  great 
variations  occur  in  connection  with  the  time  of  food  taking. 
(Estimates  from  1-300  to  1-1200.) 

Huch  methods  of  enumeration,  however,  arc  confessedly 
rough,  and  very  subject  to  accidental  variations.  A  more 
accurate  determination  demands  the  actual  counting  of  the 
corpuscles  of  both  kinds  in  a  quantity  of  blood  of  known 
volume.  By  means  of  the  b aim acTto meter  this  can  be  done 
if  we  use  diluting  fluids  which  allow  the  differenit  in  aiie 
between  the  corpuscles  to  be  recoguizcd. 

Thc  the  of  the  eorpuMilrt  is  a  point  of  interest.  This  can  be 
measured  by  using  nn  objective  of  high  power  and  an  eye- 
piece micrometer  with  divisions  of  known  value.  Normal  red 
corpuactsB  arc  about  1\  ox  i  f  (micro-millimetres)  in  diameter 
(a  micro-millimetre  — ^ — is  toW''  P'"''-  "f^*  millimeter— 0.001 
mm.).  In  ana>mia  the  size  of  the  corpuscles  is  oflcn  increaaod, 
say  to  10  or  II  p,  and  in  other  diseases  allerationa  have  also 
been  observed. 

The  great  proportion  of  the  white  corpuscles  are,  as  a  rule, 
larger  timn  the  red  (nboui  12  f),  but  when  measured  or  even 
scrutinized  closely,  they  are  found  to  vary  much  in  eiise,  say 
£rom  4  to  13  /J.    Their  great  variation  in  size  is  often  seen  ij 


tlie  blood  taken  {Von 


(tCterinxl  by  abundance  of  the  i 
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_  r  aiie,  and  some  bolh  large  and  small :  this  combinnlion 
a  brought  out  in  the  draw  ing  (Fig.  53),  where  large  aud  sniali 
white  corpuacles  may  be  seen  lying  aide  by  aide. 


Apart  tVom  micrometric  iuvusticittion  the  site  of  the  white 
corpuscles  may  be  eetimated  by  tn9  eye  in  comparison  with 
the  red.  In  noting  caaee  of  leiikremia  some  indication  as  to 
the  relative  abundance  of  large  or  small  corpuscles  ehould 
be  made,  although  the  signiticanre  of  this  is  not  a«  yet  very 
du&iile. 

Very  small  corniiscles,  more  highly  colored  than  the  utrnal 
red  curjiusclcs,  and  of  globular  8ha])e,  liave  been  found  in  casea 
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of  iteriiicioua  ouwinia ;  they  arc  specially  described  iind  figured 
by  Eichhorst. 

Very  smull  granuliir  masses  uf  proUtplnsm,  sometimes  irreg^ 
ular  in  shape,  but  soiiietinies  spht!rical,  are  often  found  in  the 
field  ;  these,  no  doubt,  sometimes  arise  from  mechanical  injury 
to  the  whit«  corpuscles,  resulting  irom  pressure.  In  some  caiSes 
they  may  be  dne  to  disint^ration  trom  other  causes  of  the 
white  corpuscles,  or  of  Bizzuzero's  corpuscles. 

Bizzozero's  corpnscles,  or  "  blood  plates,"  are  ahout  half  the 
size  of  red  corpuscles  (say  3  j") ;  they  are  colorless,  biconcave 
disks.  Their  significance  is  not  yet  settled,  either  aa  found  in 
health  or  disease. 

Living  Or'jnnunM. — Anuther  branch  of  the  miccoscopic 
investigation  of  the  blood  haa  recently  opened  up  a  most 
uttereeting  and  important  department  of  iiatholugy.  The  ex- 
istence of  living  organisms  in  the  blood  has  non  Deen  estab- 
lished in  several  diseases.  The  earliest  discovered  and  perhape 
the  best  studied  organism  of  this  class  is  that  found  in  tne 
disease  known  under  the  names  of  malignant  pustule,  splenic 
fever,  anthras,  charbon,  and  other  synonyms :  the  organism  is 
found  in  the  human  subject  and  in  various  animals  afibcted 
with  the  disease.  This  organism  is  a  short,  straight,  motion- 
less rod,  about  as  long  as  the  breadth  of  a  blood  corpuscle ; 
it  is  uamcd  the  BaeiUiu  aiithracis,  and  has  been  shown  by 
experiment  to  be  definitely  related  to  the  activity  of  the  virus. 
(This  bacterium  resembles  a  very  common  and  harmless  one 
found  in  infusions  of  hav,  etc.,  nametl  the  BaeiUiu  mibtiliu, 
but  this  latter  is  endowed  with  motion.) 

En  relapdng  fever  organisms  of  another  class  arc  found  in 
the  blood  during  the  paroxysm  of  the  fever,  and  also  in  the 
relapse,  but  not  in  tbe  apyretio  interval.  They  consist  of 
minute  spiral  fibrils  of  the  meet  extreme  tenuity,  and  the 
len^h  is  from  two  to  six  timet)  the  breadth  of  a  blood  cor- 
puscle. They  are  named  Spirilla  (or  by  Cohn,  Spirochate 
Obenneierl) ;  the  spirals  assume  the  various  forms  in  their 
combinalioiis. 

The  J-'Hariu  Mini/iiinis  hominis  (Lewis)  may  also  be  men- 
tioned: It  is  fuuml  in  the  bloud  ^and  the  urine)  of  peraona 
afleeled  with  a  ocrlaiu  form  of  chyluria,  but  as  yet  only  in 
hot  countries.  Il  is  about  the  breadth  of  a  blood  eorpusole, 
and  about  ^^ih  of  an  iuch  in  length,  and  exhibils  active 
wriggling  movements.  It  should  be  searchetl  for  in  the  blood 
durmg  the  hours  of  repose  at  night. 

This  cubject  is  one  of  growing  imimrtancc,  but  as  yet  it 
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concerns  experimental  pathology  more  directly  than  regular 
clinical  work. 

Most  of  the  subjects  dealt  with  in  this  chapter  are  discussed  pretty 
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pended to  Chapter  XVI.  and  Chapter  X. 
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The  FAucEa  and  Pharynx. 

In  order  to  iuvesligate  Ihe  fauces  and  the  parts  in  that 
neigtilKirhood,  it  is  necessary  to  bring  the  patient  opposite  a 
window  ur  a  lamp  so  arranged  that  the  light  will  pass  tlirough 
the  mouth  tu  its  [losterior  parts.  The  large  laryngeal  reflector 
may  be  need  for  the  purpose  of  directing  the  light  as  required. 
If  the  patient  be  now  made  to  open  his  mouth  and  take  a 
deep  breath,  it  will  often  happen  that  the  fauces  are  at  once 
viBiole.  Freijuentlj",  however,  the  tongue  interferes  with  the 
view;  in  its  [losterior  ptirU,  especially,  it  often  mounts  up, 
and  lying  in  contact  with  the  soil  palate,  completely  fills  up 
the  back  part  of  the  mouth,  It  is  sometimes  a  little  ditticuit 
to  dispose  of  the  tongue,  hut  by  varying  the  procedure  accord- 
ing to  circumstances  tho  dimculties  may  generally  be  over- 
come. It  is  soinetintee  sufficient  to  ask  the  patient  to  ear 
"  Ah,"  which  causes  the  dorsum  of  the  tongue  to  be  dcpressea. 
Very  often  it  is  necessary  to  press  down  tne  tongue,  and  this 
may  sometimes  be  done  with  the  finger  of  the  observer,  but 
as  a  rule  it  is  best  pertbrmod  with  a  spatula  or  the  handle  of 
a  spoon.  The  best  form  of  tongue  depressor  is  a  flat  metal 
plate  slightly  curved,  so  as  to  give  a  hollow  Hiirfaee,  fitted  to 
atlapt  itself  to  the  dorsum  of  the  tongue.  It  is  on  advantage 
that  the  plate  should  have  an  oval  aperture  near  its  extremttv, 
because  the  surfece  of  the  tongue  will  project  through  this, 
and  by  catching  on  the  edges  of  the  aperture  jircvent  the 
instrument  slippiug.  There  is  also  an  iimtrumcnt  which  acta 
as  a  gag  and  speculum  as  well  as  a  tonguo-de pressor.  It  con- 
stats of  a  wide  tube  attached  to  the  plate  which  dcpressea  the 
tongue.  The  wide  tube  occupies  the  anterior  part  of  the 
mouth,  and  as  the  teeth  rest  on  ite  upper  and  lower  surtaces. 
the  mouth  ia  held  wide  open,  and  the  passage  is  clear  for 
vision.  This  instrument  ia  self'-udjusting.  liie  spatula,  in 
whatever  form  it  mav  be,  should  be  pushed  well  back  before 
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being  broTight  lo  bear  on  tlie  tongue,  and  shoulij  then  be 
pressed  firmly  downward  and  forwari. 

When  the  tongue  is  thuroiiglily  depressed,  a  full  view  ia 
obtained  of  the  uvula  hanging  down  and  tremulous  in  the 
middle  line;  the  Boft  palate  arching  to  cither  side  of  the 
uvula,  end  ilividing  into  two  pillars,  ivhidi  appear  lis  slight 

Erojections.  one  in  front  of  the  other;  the  lonsiis  which  lie 
etween  the  pillars  of  the  fauces  and  in  the  normal  state  do 
not  project  beyond  them;  and  lastly,  the  pharynx,  whose 
poeterior  wall  is  seen  liehiml  the  uvula  and  soil  palate.  It  ia 
often  possible  by  moving  the  spatula  from  one  side  of  the 
tongue  tu  tlie  other,  to  expose  the  pillars  of  the  fauces  and 
the  tonsils  more  fully  than  by  keeping  it  in  the  middle  lina 

Besides  the  parts  visible  by  simple  inspection,  it  is  to  be  re- 
membered that  the  inferior  and  superior  parts  of  the  pharynx 
are  concealed  from  view,  being  above  or  below  the  level  of  the 
mouth.  The  wall  of  the  pharynx  in  its  inferior  part  is  attached 
laterally  to  the  thyr{>id  and  cricoid  cartilages  of  the  larynx, 
and  a  space  or  pouch  is  left  on  cither  side  between  larynx  and 
lateral  wall  of  pharynx,  the  pharyngo-larjngeal  sinus,  in 
which  foreign  boilies  sometimes  lodge.  In  order  to  explore 
this  the  laryngeal  mirror  should  be  used,  or  the  finger  may  be 
made  to  reach  it  through  the  ojieii  mouth.  The  sii])erior  part 
of  the  pharynx,  that  corresponding  with  the  posterior  iiares, 
may  also  be  explored  by  the  finger  or  the  laryngeal  mirror. 
The  finger  can  be  passed  upward  bcliiud  the  soft  palate,  and 
the  roof  of  the  pharyux  as  well  as  the  openings  of  the  jhh- 
terior  nares  and  Eustachian  tubes  felt. 

In  order  to  appreciate  the  changes  which  occur  in  the  fauces, 
it  will  be  necessary  to  familiarize  one's  self  with  the  normal 
appearances.  But  this  being  premii>od,the  principal  points  to 
be  observed  arc  these;  The  state  of  the  uvula,  whether  it  be 
unusually  thick,  or  long,  or  (what  generally  goes  along  with 
these)  unduly  motionless ;  whether  it  be  altered  in  color,  in 
the  way  of  bright  red  or  dark  red,  the  former  usually  indi- 
cating a  more  acute  and  the  latter  a  more  chronic  inflamma- 
tion. Is  there  any  exudation  or  ulceration  on  the  uvula? 
Then  as  to  the  fauces  proper :  Is  the  mucous  membrane  cover- 
ing these  parts  thickened,  or  reddened,  or  ulcerated,  or  the 
seat  of  an  exudation  ?  Is  there  any  enlargement  or  other 
chan^  visible  in  the  tonsils  or  their  neighborhood  7  The 
condition  of  the  mucous  membrane  of  the  posterior  wall  of 
the  pharynx,  as  seen  between  the  two  posterior  pillars  of  the 
fauces,  is  of  great  importance  as  it  is  often  the  seat  of  disease. 
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A  syHtfiuatic  examination  of  each  part  witli  a  direi-t  view  to 
determining  the  tada  In  regard  to  the^  various  conditiooB  will 
be  of  great  consequence. 

Morbid  AppfaranceJi  in  the  Fa»ees.—We  have  now  to  give 
some  indication  of  the  conditions  actually  met  with  in  certain 
of  the  commoner  diaensce.  The  conunonest  of  all  ia  catarrh, 
in  which,  B£  a  general  rule,  fauces,  pliaryns,  and  tonsils  all 
take  some  part. 

In  ctcvle  ealarrh  we  find  the  whole  soft  palate  of  a  red  coW, 
with  conaiderable  Bwelllng.  es[>ecially  of  the  uvula.  The 
uvula  is  both  longer  and  thicker  than  u.sual.  ThesweUtog 
ehows  itself  most  in  the  uvula  because,  on  account  of  tfa« 
loosencae  of  its  tissue  and  its  freedom  from  adhesion  to  parts 
around,  the  inflammatory  exudation  has  more  room  to  accu- 
niulate  here,  and  the  uvula  may  become  quite  plump  and 
bulky.  The  pharynx  is  also  seen  to  he  red,  and  in  certain 
atagee  of  the  aisease  it  may  be  found  coverwl  with  a  mucous 
or  mucopurulent  secretion.  The  tonsils  are  for  the  moet  part 
flwollen,  and  they  project  toward  the  middle  line. 

CAronuf  catarrh  of  the  fituees  luid  pharynx  may  supervene 
on  repeated  acute  ultacka,  but  it  has  in  moet  cases  an  inde- 
pendent origin.  There  are  two  forms  of  this  disease  generally 
recognized,  the  one  rieeignatcd  relnxeit  throat  and  ihe  other 
ffraiiiUar  pkarytiffUi*.  In  ttie  former,  there  may  be  little  visi- 
ble alteration  in  the  part^,  even  when  the  patient  makes  con- 
siderable complaint  of  fulneag  and  stiSheee  in  the  throat. 
But  in  other  cases  there  is  swelling  uf  the  fauces  generally, 
hut  especially  of  the  uvula,  which  hangs  down  unduly  and  is 
not  raised  in  the  normal  fashion  by  tickling  it.  The  parts  are 
unduly  rod,  and  varicose  veins  may  be  visible.  The  elongated 
uvula,  by  irritating  the  back  of  the  tongue,  the  pharynx  and 
even  the  epiglottis,  sometimes  gives  rise  to  troublesiime  cough- 
ing. In  granular  pharyngitis,  the  mucous  membrane  of  the 
pharynx  is  seen  to  be  beset  with  little  elevations  about  the 
size  of  millet  seeds.  As  the  disease  advances  these  get  more 
numerous  and  give  to  the  pharynx  a  reticulate^l  or  generally 
granular  appearance.  This  condition  frequently  extends  to 
tauico  nareij,  and  larynx,  and  as  it  is  frequently  due  to  over- 
hlr-tinni^  )f  the  voice  by  public  speakers  the  designation 
ciri  lint  It  mr«  ihroal  is  used  in  many  cases.  There  is  seldom 
Liration  in  either  fonn  of  chronic  catarrh,  and  if  uloera 
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neighborhood  of  the  tonsil,  but  extending  to  neighboring 
parts  of  the  fauees  and  soft  palate.  It  is  to  be  remembered 
that  in  catarrh  we  have  an  inflammation  of  the  mucous 
membrane  simply,  whereas  here  the  submucous  tissue  and 
deeper  parts  are  involved.  The  disease  is  usually  unilateral, 
at  least  to  begin  with.  The  tonsil  is  enlarged,  projecting 
toward  the  middle  line  as  a  bulky  rounded  swelling.  As  the 
inflammation  increases  and  extends  there  are  great  redness  and 
swelling  of  the  pillars  of  the  fauces  and  the  soft  palate,  fre- 
quently passing  on  to  suppuration.  The  abscess  usually 
points  at  the  anterior  border  of  the  tonsil,  but  may  do  so  near 
the  posterior  wall  of  the  pharynx.  Cases  have  occurred  in 
which  the  pus  burrowing  among  the  tissues  has  pointed  exter- 
nally near  the  angle  of  the  jaw.  The  swelling  in  quinsy  is 
generally  visible  externally,  and  as  there  is  difficulty  in  swal- 
lowing and  even  in  moving  the  jaw,  as  well  as  a  peculiar 
muffled  condition  of  the  voice  as  if  a  bulky  object  had  stuck 
in  the  throat,  the  disease  is  usually  easy  of  recognition.  It  is 
often  difficult,  however,  to  arrive  at  a  complete  knowledge  of 
the  extent  and  principal  seat  of  the  inflammation  on  account 
of  the  swelling  and  the  difficulty  in  opening  the  mouth.  The 
local  condition  must  often  be  inferred  from  exploration  with 
the  finger,  assisted  by  the  finger  of  the  other  hand  outside. 
Fluctuation  may  be  sometimes  detected  by  placing  one  finger 
below  and  behind  the  ramus  of  the  jaw,  and  the  other  in  con- 
tact with  the  inflamed  part.     (Stoerk.) 

Enlarged  Tonsils. — This  js  a  very  common  condition  espe- 
cially in  children,  due,  apparently,  to  prolonged  chronic 
inflammation.  The  disease  is  usually  bilateral,  but  is  fre- 
quently more  advanced  on  one  side.  The  swollen  organs 
project  on  either  side  of  the  fauces  as  rounded  irregular  masses, 
sometimes  meeting  each  other  in  the  middle  line.  The  ob- 
struction in  the  fauces  causes  a  j>eculiar  thickness  of  the 
voice,  and  when  extreme  may  seriously  interfere  with  respira- 
tion, for  the  enlarged  glands  project  toward  the  pharynx  and 
posterior  narcs  as  well  as  at  the  fauces.  The  interference 
with  respiration  may  be  so  serious  as  to  cause  malformation 
of  the  chest,  from  the  exaggerated  respiratory  efforts  acting 
on  the  yielding  chest  wall  of  the  child.  The  so-called  "  pigeon- 
breast"  is  said  to  arise  frequently  in  this  way.  A  certain 
amount  of  deafiicss  is  often  a  concomitant  symptom. 

Scarlet  Fever, — The  condition  of  tlie  fauces  is  that  of  an 
acute  inflammation,  and  the  appearances  presented  are  very 
like  those  in  acute  catarrh.    The  uvula,  palate,  tonsils,  and 
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pharynx  are  genemlly,  even  in  the  mildest  cases,  red  anil 
BWoUen.  The  red  and  sftolkn  mucous  membrane  is  otlen 
covered  with  a  layer  of  tenacious  mucus,  and  in  the  more 
severe  cases  the  tonsils  may  be  so  much  swollen  as  almost  to 
obstruct  the  fauces.  All  these  proceases  arc  acute,  developed 
in  the  course  of  a  few  hours.  In  the  more  severe  casta  there 
is  more  than  a  simple  catarrhal  inflamuiatioh.  Instead  of  a 
l^erof  mucua  on  the  surface,  there  appear  gpeeks  and  patches 
of  a  gray  color,  which  seem  to  be  adhering,  although  they 
can  generally  be  removed  without  breach  of  surface.  Along 
with  this  catarrh,  as  in  simple  catarrhal  inflammation,  super- 
ficial ulcers  luuy  form,  which  are  not  to  be  mistaken  fur  the 
patches  about  to  be  mentioned  as  occurring  in  diphtheria. 
But  somelimi^  there  is  actual  sloughing  of  parte  of  the 
mucous  membrane,  and  the  sloughs  coming  away  leave  deeper 
irregular  ulcers.  This  sloughiug  is,  however,  only  met  with 
in  exceptionally  severe  cases,  and  scarcely  in  the  earlier 
periods.  It  is  to  be  remembered  that  the  condition  seen  in 
the  throat  may  extend  to  parts  which  are  invisible,  especially 
to  the  posterior  naree.  Inipnrl&nt  elements  in  the  diagnoeia 
of  the  scarlet  fever  throat  will  be  supplied,  of  course,  by  the 
state  of  the  tongue,  the  rash  on  the  skin,  and  the  other  indi- 
cations of  the  specific  fever. 

Diplitheria. — We  have  here  also  an  acute  inflammation  of 
the  same  parts,  but  the  appearances  presented  are  very  dtp- 
ferent.  The  mucous  membrane  here  is  red  and  swollen,  but 
the  attention  is  very  particularly  called  to  the  existence  of  a 
peculiar  exudation  on  the  surface.  Instead  of  the  tenacioiu 
mucus,  there  appear  on. or  one  might  almost  say,  in  the  mucous 
membrane  of  the  fauces.  s{>eeks  and  putt^hcs  of  a  white  color. 
Thcae  are  mostly  met  with  on  the  uvula  and  palate,  but  they 
are  often  seen  on  the  surface  of  the  tunsils  and  pharynx,  and 
even  in  various  parts  of  the  nioutli.  The  |wtchos  are  al  tirsl 
white,  but  they  soon  gel  darker  in  color  from  dirt  and  blood. 
This  white  material  really  involves  the  mucous  membrane  as 
well  as  appearing  on  its  surface,  and  the  consequence  is 
sloughing  of  the  superficial  layers  of  mucous  membrane. 
The  slopglis  and  exudations  separate  and  fall  ofl",  hanging 
from  the  surface  as  shreddy,  ragged  massts.  It  should  be 
remeiuli<Te<l  that  the  inllammation  does  not  usually  confine 
it*elf  to  the  parts  seen,  hut  often  extends  down  into  the  pharynx 
and  larynx,  and  upward  into  the  posterior  nares. 

It  is  very  important  to  tH<  nble  to  diHtinguish  the  exudation 
uf  diphtheria  from  conditions  of  a  diflereiit  nature,  and  to 
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judge  from  the  frequency  with  which  simple  diseases  of  the 
throat  are  called  diphtheria,  the  distinction  does  not  seem  to 
be  very  easy.  The  exudation  covering  the  parts  in  simple 
acute  catarrh  may  be  mistaken  for  that  of  diphtheria.  AH 
kinds  of  ulcers  may  be  mistaken  for  diphtheritic  patches, 
especially  as  they  may  be  coated  with  a  whitish  secretion. 
Ulcers  are  met  with  in  ordinary  catarrhal  inflammations,  and 
these  are  most  frequently  seated  on  the  soft  palate,  the  tonsils, 
or  the  pharynx.  Ulcers  also  occur  in  scarlet  fever,  and  there 
they  have  similar  seat*.  In  smallpox,  too,  we  may  have  ulcers 
and  other  evidences  of  acute  inflammation  in  these  regions, 
but  the  eruption  on  the  skin  will  prevent  any  mistake  being 
made.  It  should  be  remembered  that  the  diphtheritic  patch 
is  an  exudation  on  and  in  the  mucous  membrane,  and  is,  there- 
fore, raised  above  the  surface,  whereas  an  ulcer,  of  whatever 
kind,  is  depressed  below  it,  although,  of  course,  this  depression 
may  be  masked  by  the  presence  of  secretions  on  its  surface. 
There  is  a  form  of  disease  which  resembles  the  exudation  of 
diphtheria  more  closely  than  any  other,  but  which  can  hardly 
be  mistaken  for  it,  and  that  is  the  condition  found  in  the  mouth 
and  known  as  thrush  or  muguet.  These  patches  often  extend 
to  the  fauces,  pharynx,  and  even  further,  and  as  the  peculiar 
white  appearance  in  due  to  an  excess  of  epithelium  united  into 
a  membrane  by  the  thread  of  a  fungus,  tne  patch  may  have  a 
superficial  resemblance  to  that  of  diphtheria.  But  the  exist- 
ence of  these  patches  on  different  parts  of  the  mouth,  and  their 
characters  on  close  inspection,  as  well  as  the  general  symptoms, 
ought  to  prevent  any  such  mistake.  The  microscopic  exami- 
nation may  also  assist  us,  by  revealing  the  presence  of  a  vege- 
table parasitic  growth.     (See  Fig.  59.) 

Syphilis, — The  fauces  are  affected  in  a  considerable  propor- 
tion of  cases  in  the  secondary  stage  of  syphilis,  the  conditions 
here  coinciding  with  the  eruptions  of  the  skin,  and  partaking 
somewhat  of  their  nature.  We  have  an  erythematous  con- 
dition resembling  a  similar  catarrh,  but  with  the  redness 
more  defined  in  area  and  in  the  form  of  patches  with  some- 
what abrupt  e<lges.  In  a  considerable  number  of  cases  there 
are  viucouji  patches  visible,  chiefly  on  the  pillars  of  the  fauces 
and  soft  palate.  These  form  small,  slightly  raised  areas,  gen- 
erally round  or  elliptical  in  shape,  and  mostly  symmetrical. 
In  the  later  pericxls  of  syphilis  extensive  ulceration  is  the  char- 
acteristic phenomenon.  As  pauses  occur  in  the  process  from 
the  effects  of  treatment  or  otherwise,  cicatrization  nearly  always 
accompanies  the  ulceration.    The  adhesion  and  cicatrization 
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of  opposed  uleeraied  eiirfaces  and  the  contraction  of  the 
cicatricial  tissue  often  liriug  about  very  §eriouB  deforniities, 
aniounting  sonieiimes  to  marked  stenoeie  of  the  fauces. 

The  ulcere  which  form  are  usually  situated  on  the  soft 
palate  or  uvula,  bnt  may  attack  the  pharynx.  They  gener- 
ally cause  considerable  destruction  of  the  mucous  iiii-inbrajie, 
and  in,  this  way  it  is  not  uncommon  to  meet  with  ca8C«  in 
which  the  soft  palate  and  the  uvula  are  eaten  away  in  great 
part.  The  loss  of  the  soft  palate  wilt  cause  the  person  to  liave 
a  peculiar  nasal  voice,  and  bis  pronunciation  of  certain  letters 
will  be  imperfect,  because  be  is  unable  to  close  the  nares 
during  phonatiou. 

Almost  the  only  disease  likely  to  be  confused  with  syphilis 
is  cancerous  disease  with  ulceration.  If  it  be  remembered  that 
in  syphilis  there  Is  always  some  other  indication  of  speciGa 
disease,  mistakes  will  generally  be  avoided. 

SetrophariiHseal  Abxeia. — It  is  necesBary  to  bear  in  mind 
that  abscesses  occasionally  form  behind  the  pharynx,  between 
it  and  the  bodies  of  the  vertebras — retro-  or  [wst- pharyngeal 
abscesses.  These  abscesses,  which  mostly  occur  in  children, 
sometimes  originate  in  caries  of  the  vertebne,  hut  various 
other  causes  have  been  assigned  for  their  formation,  such  aa 
direct  injury  to  the  pharynx  from  swallowing  hot  water  or 
from  the  Impaction  of  fish-bones.  In  many  cases  the  cause  ia 
obscure,  and  the  abscess  is  said  lu  have  an  idiopathic  orieiu. 
It  is  occasionally  met  with  as  a  eetjuela  of  fever.  The  chief 
symptoms  are  pain,  difiiculty  in  swallowing  and  in  breathine, 
usually  with  distinct  swelling  of  the  neck,  which  is  freijuent^ 
more  ap{>arent  on  one  side  than  the  other.  The  absceea  may 
actually  point  in  the  neck,  although  it  usually  does  so  inter- 
nally. If  the  finger  be  inserted  in  such  cases,  through  the 
mouth,  a  tense  swelling  will  be  found  behind  the  uvula  and 
soft  palate,  bulging  these  forward  and  greatly  obstructing  the 
passage.  Tlic  swelling  may  also  be  visible  on  depresaiog  the 
tongue,  but  sometimes  the  mouth  cannot  be  fully  opened,  or 
the  abscess  is  too  low  to  be  visible^  As  the  abscess  iucreases, 
it  may  form  a  very  serious  cause  of  obstruction  to  the  resjiira- 
tioti  and  deshititton. 

The  elucidation  of  many  of  the  matters  above  referred  to 
may  often  be  &cilitated  by  the  use  of  the  finger.  The  slate  of 
the  tonsils,  for  instance,  or  the  consistence  of  any  swelling  con 
be  thus  explonxl:  while,  at  the  same  time,  information  is 
gnineil  as  to  the  ilnle  of  sensitiveness  of  tlie  parts.  It  is  oflcu 
useful  to  assist  the  inlomal  exploration  by  using  the  other 
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hand  outside,  so  as  to  pla^^  the  tissues  betweeu  tlie  finger 
inside  and  that  outside. 


The  Larynx. 

LaryngoBeopy, — Tb«  exBmlnaticin  of  Ihe  Inrynx  n  not  n  ditlieult 
proceM,  bui  line  wbiuh  require!  BceKsin  amount  of  praetice,  jjfitjence, 
•nd  taot.  Before  detailwig  the  variuui  Mepi  in  the  [.ruccdure,  it  nuj 
be  well  to  rvfer  lo  certain  mntteri  connected  with  li^hl  and  instni- 
tnenu.  As  dHyli|;iit  ran  wldum  be  bad  aufficienlly  uuncentrated,  It  i« 
necewary  to  be  prKVJdwl  with  a  lamp  of  some  kind,  and  na  it  ii  im- 
portant that  the  li^ht  should  be  near  the  level  uf  the  palient'i  rooiith, 
the  laniptnUKt  be  cnjiable  uf  beine  rniHcd  and  lowered.  It  is  alio  well, 
where  pouiblo,  to  lurround  the  flame  with  in  op«i]ue  tube  open  otilj 
■t  one  tide,  because  this  enables  one  to  have  Ihci  roaia  dark,  and  the 
apporent  intensity  of  the  illumination  is  thereby  incrensed.  It  is  sd- 
vaniugeuut,  where  pusaible,  to  u«e  Kome  kind  of  light  concenlntnr, 
which  usually  takes  the  form  of  a  me'al  tube,  at  one  side  of  which 
there  is  a  strong  convex  li>ns.  This  may  be  adapted  to  a  nm- bracket, 
or  to  a  lamp,  or  it  may  be  in  the  form  of  a  runrable  ippnnitiis  appli- 
cable to  any  furm  of  JlluminatioD.  Uaeful  adaptations  have  li«en 
devised  by  Dr.  Morell  UKckenzie,  In  choosing  a  Ininp,  one  with  a 
round  finme  is  preferable,  *i  there  is  always  a  nim-luniinous  portion 
in  a  flat  llaine,  whether  of  pas  or  lamp. 

We  require,  in  the  next  place. somo  apparatus  for  concentrating  the 
light  on  the  patient's  fauces.  It  is  not  well,  as  a  rule,  to  do  thii  by  the 
direct  light  of  the  lamp ;  a  concave  mirror  having  a  rather  long  focus 
is  Ihe  inoet  C'lnvemlont  arrBngcment.  In  order  that  the  bands  may  be 
free,  it  is  requisite  to  have  this  mirror  fixed  to  the  bead,  which  iidona 
either  by  a  strap  parsing  round  the  head,  or  by  a  spectacle  fisnie.  The 
present  writer  bas  been  in  the  habit  of  using  tne  latter,  and  Bnds, 
among  other  ad  vantafrea,  thai  the  ease  with  which  it  can  be  put  off  or 
on  renders  it  very  convenient.  Whichever  method  of  BilnK  be  lued, 
the  rullevtor  should  be  worn  over  one  eye,  in  such  a  position  that  Ihe 
eyo  which  is  covered  by  it  can  look  through  the  bole  whiuh  should 
always  exist  in  the  centra  of  the  reflector.  (It  is  not  sufficient  to  have 
clear  gla^s  in  the  centre,  but  ibo  reflector  thoiiid  be  actually  perfo- 
rat«d.)  Tb4i  reflector  should  be  tilareil  over  the  eye  nearest  lo  the  lamp, 
and  in  such  n  position  thai,  while  Ibis  eye  is  protected  from  the  lient 
of  the  lamp,  the  shadow  of  the  reflector,  [irojeotinga  little  to  thoothar 
tide  of  ihe  ridge  of  the  nose,  will  screen  ihe  othsr  eye  tVom  the  glare 
of  tb«  lamp.  If,  for  instance,  the  lamp  he  placed  lo  Ihe  right  uf  the 
obMrver,  then  the  reflector  will  be  placed  overhit  right  eye.  The  right 
eye,  while  protected  from  the  lamp,  will  be  able  to  look  tbi<ough  the 
at>erture  at  Ihe  patient,  and  the  lefi  eye  will  be  shaded  by  the  Mge  of 
the  reflector,  but  will  be  ftne  in  other  directions. 

Of  late  ypam  the  electric  light  has  been  adaplrd  for  laryngoMopic 
purposN.  The  most  convenient  form  is  that  In  which  u  small  Swan's 
lamp,  with  a  system  of  convex  Innsca  In  front  of  It,  is  flxcdon  thefotv- 
head  b?  a>i  elantio  band.  As  the  source  of  lii-bt  is  at  thH  forehead 
tb«  obsiTver,  the  eyo*  are  not  oip'WPd  lo  the  glare,  and  the  bands 
not  likely  to  obstruct  the  rays  of  light.     This  niclhod  of  illuniinal 
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it  eioeedinglj  wliifaclorj,  more  particuUrl;  m  H  pKMrvea  the  nKtural 
colcr  of  ths  p«ru. 

Tbe  laryngeal  mirror  i>  »  uanll  mirror,  preferablj  round  in  ihafie, 
mounled  on  ft  tUati,  ind  intended  to  b«  placed  in  the  faucea  of  the 
patient,  so  at  tu  calch  ths  light  and  direct  it  dowQ  lir>  Ihe  taryni.  and 
at  the  ume  lime  reflect  the  ima^e  ot  the  iHrynic  toward  Ihe  eviu  of 
the  obserTBr.  The  oWrier  ihuuld  be  provided  wilh  roirfora  ft  differ- 
ent tits,  and  he  ahould  aee  that  the  item  |iaa»*  off  directly  rrum  the 
border  of  the  mirrur,  there  being  terioiii  ubJMtion)  lo  the  amingeaietit 
by  which  the  wire  forming  tbe  tlem  ii  carried  a  certain  distance  out 
Ihim  the  mirrur  before  being  turned  down  to  furoi  tbe  Item. 

We  mnjr  now  turn  to  the  procedure  in  theacluni  eiaminatioo  of  the 
patient.  In  "idet  to  appreuiate  the  dilBciiliiei  of  ihri  procrte  and  tu 
undentand  the  mechanifiiu,  it  it  Hron^lj  to  be  recomiuendud  that  the 
ttndeat  will  bvgin  by  practising  on  himself.  A  abort  pangrapb  on 
auto-UrvngOivopy  will  be  added  to  this  desuriptioo.  For  an  ordinary 
eiarainition  the  patient  and  obwrver  (buuld  be  scatod  on  two  chaica 
facing  each  ullier.  The  Inmo  may  be  cunveniently  pUoed  to  the 
patient 'i  left;  it  i>ugbt  to  lie  about  the  level  of  hia  ear,  and  ai  near  hig 
bead  M  may  be  convenient.  The  observer,  with  the  reQcctoc  over  bu 
right  eye,  movei  the  reflector  till  the  bright  light  fnlU  on  iho  imtient'i 
face.  He  then  aak*  the  patient  to  open  his  mouth,  and  oWrvei  that 
the  bead  is  bo  placed  that  the  rays  of  light  can  Hud  free  access  to  the 
fauces.  Frequently  the  bead  U  bent  tu  one  side  or  the  other,  and  this 
should  be  recliSed.  The  patient  should  aho  be  made  tu  sit  straight 
up,  the  tendency  tu  Ivan  the  sboulders  backward  being  prevented,  and 
with  the  head  inclined  slighlly  backward.  Before  pn>ceeding  further, 
all  theae  puinls  sliotild  be  noted,  and  a  foil  illumination  ^f  the  mouth 
obtained.  At  ibis  stage  it  will  often  be  impouible  lo  see  tbe  fnucM, 
because  tbe  tongue  obtlrucli  the  view,  and  it  is  necessary  in  [lie  neil 
place  to  K't  it  disposed  of.  It  is  not  sufficient  here  to  depms  the 
tongue  withnipatula,  because  when  the  laryngeal  mirror  is  introduced, 
tbe  back  part  of  the  tongue  will  probably  be  raised,  and  fpHliiU  and 
dorsum  pushed  against  Ibu  mirrur.  It  is  moil  convenient  lo  ask  tbe 
patient  to  put  out  bl*  toncue  ns  far  as  be  ran,  and  to  catch  it  with  the 
linger  and  thumb  of  ihu  left  hand,  a  napkin  being  used  for  purpoma 
of  oleanllnou,  and  also  to  prevent  the  or^an  slipping  from  the  gnup. 
The  protnided  tongue  should  simply  bo  taknn  bold  of;  it  should  not 
lie  dngged  forward, all  that  i«  wantMl  being  tu  prevent  ittlipping  back 
and  Ihe  dorrum  mounting  up  against  the  sotX  palate.  The  tongue 
bnlog  thus  secured,  a  full  view  of  tbe  fauces  should  be  obtained,  and 
it  is  well  lo  be  sure  of  thi*  view  before  procwding  Airlher, 

The  next  pn-ccdare  is  the  introductinn  of  the  laryngeal  mirror.  It 
should  be  sllglitly  heated  before  being  inlruduced,  otherwise  the  breath 
condensing  on  it  dims  thu  surface.  It  is  host  heated  by  placing  it  orer 
the  lamp,  and  it  should  be  held  with  the  surface  of  the  mirror  dawn- 
wiird  so  that  ihia  surface  i-an  be  seen.  The  vapur  produced  in  lh« 
combustion  of  the  lamp  at  flrtt  condenses  on  the  surface,  but  as  tbe 
Itmperaturo  rise*  the  vapor  is  cleared  away,  and  the  mirrnr  rosumat  it* 
brigbtnesa.  When  tbis  bas  occurred  it  ia  ready  for  introduction;  btil 
befon:  introduction  the  bock  of  it  should  be  ajmlied  to  the  skin,  say  of 
the  li'fL  hand,  to  tee  that  It  ia  not  too  hot.  TIid  patient  will  see  you 
apply  it  to  your  own  skin,  and  will  not  dread  that  he  is  going  to  biive 
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bii  tbroat  burned.  It  ahould  not  b«  applied  ^'  tlieakin  nrihe  fHce,  h 
on  account  of  tho  thinness  of  Ihe  epidermis,  there  are  riika  in  exan 
iningiyphilitlc  patients.    The  tongue  being  held  by  the  left  band,  an 
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ilia  fuiices  ciuitiiuiuiisly  llUiiiiiiiated,  the  hentod  mirror  U  ii<>w  to  be 
introduced  into  the  mouth,  and  in  duin);  thU  the  right  bund  will  be 
kept  to  the  left  of  the  miildle  line,  and  slightlv  below  the  level  of  the 
patient's  nioulh,  to  ■«  not  to  corns  between  the  lamp  and  the  eyei  of 
the  obsarver.  Fig.  M  ehows  the  portion  to  be  nimed  at  for  the  Isiyn- 
f>eal  mirror,  and  indicates  the  patlii  of  the  rays  of  light  parBing  to  knd 
from  the  laryni  and  refiecled  by  the  mirror.  The  mirror  is  paued 
backnard,  keeping  its Burface  parallel  with  tbe  tonj;ue,  and  talting  care 
not  to  touch  nnv  of  the  aimctures  in  Ibe  mouth  nilh  it.  It  is  so  in- 
troduced that  the  stem  lies  in  the  left  half  of  the  mouth,  coming  out 
near  the  lea  angle.  The  mirror  U  kept  in  the  middle  line,  and  is 
pressed  agaiDBt  the  uvula  and  tofi  palate,  which  it  pushes  backward 
and   upward  toward  the  poaterinr  narrs,   but  without  touching  tbe 

eFterior  wail  of  the  pharynx.  (See  Fig.  G4  )  The  instrument  sboald 
helddRlioatelf,  but  iteadily,  in  the  hand.  Any  tremulouanesa  hu 
the  effect  of  tickling  ibo  fauces,  and  if  apt  to  faring  on  reflex  efforts  at 
vomiting,  which  necestiiate  the  withdrawal  of  the  mirror.  Just  aa 
tbe  mirror  la  being  placed,  the  patient  should  be  a^ked  to  say  "  ah," 
and  Ibe  instrument  should  be  pushed  home  while  ho  is  doini:  this. 
The  effKt  of  pronouncing  this  vowel  is  that  the  mouth  ii  atonce  fully 
opened,  and  the  uvula  drawn  up  somewhat. 

The  flrst  object  to  come  into  view  is  the  back  of  tbe  tongue  with  ita 
large  circum vallate  pajtiiiB.  Then  tbe  tip  of  tbe  epiglottis  will  be 
teen,  and  il  is  probable  thai  for  some  time  the  beginner  will  see  little 
more.     By  cnrefnlly  adjusting  the  mirror,  however,  and  by  ashin|;  Ibe 

Ktient  to  say  "  oA,"  the  movements  of  the  laryngeal  structures  will 
and  by  attract  tbe  eye  and  suggest  such  changes  in  the  position  uf 
the  observer  and  of  the  mirror  as  to  bring  the  interior  of  the  laryDx 
itaalf  into  view.  As  a  general  rule,  the  mobile  arytenoid  cartila^ 
will  come  flrst  into  view  immediately  behind  the  epiglottis.  By  in- 
clining the  mirror  more  downward,  the  vocal  cords  may  bu  eipused  u 
two  pearly- white  bands  extending  from  the  arytenoids  forward  aa  if 
into  the  base  of  the  epiglottis.  The  great  difficulty  in  the  way  of 
obtaining  a  full  view  of  the  vocal  cord*  la  the  epiglottis,  which  oftea 
hanga  down  so  that  only  the  arytenoid  cartilages,  and  sometime*  not 
even  they,  can  be  seen  behind  it.  Something  may  be  done  to  miae  tbe 
epiglottis  by  having  the  tongue  well  protruded,  tbe  glosso- epiglottic 
ligament*  pulling  the  epiglutlis  upward.  A  great  deal  may  also  b« 
done  by  asking  the  patient  tu  say  "  a  "  (as  In  liitle),  for  the  pr<miinoia> 
tionof  this  vowel  causes  the  base  of  the  tongue  to  be  brought  forward. 
It  is  difficult  to  say  "<i  "  with  the  tongue  iinilruded,  but  an  approach 
to  it  will  be  made,  and  in  the  effurt  the  epiglottis  will  be  railed.  It 
it  generally  possible  by  this  mrana  to  gel  a  view  of  tbe  cords  ov«a  to 
their  anterior  eitremitiea.  But  someliuies  even  this  fails,  and  it  ia 
neceaasry  to  use  a  further  methcd.  The  epiglottis  is  most  fully  iKised 
in  enunciating  tbe  vowel  "t"  (as  in  me),  but  with  tbe  mouth  open 
and  ihe  tongue  held  out,  it  ia  Inipiiaiible  even  t»  attempt  to  say  "  e." 
If  the  patient  hesaked,  however,  lo  aay  "nA,"  "  e"  (aa  in  saying  ays 
slowly  and  prolonging  the  t),  the  mere  attempt  lo  pass  from  tbe  one 
vowel  to  tbe  olher  will  result  in  the  pulling  upof  the  epi[;lottia.  Thj* 
will  generally  be  succcssfkil  in  the  wontcaaea,  but  it  is,  of  course,  uoly 
a  glimpae  tbat  one  gels  while  tbe  actual  phunation  is  in  progress. 
Kext  to  the  difficulty  with  the  epiglottis,  the  most  serious  obaUcle 
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to  laryngeal  exutninfttiDQ  ia  the  tPiidem'y  tn  rolcb  which  manj  patienU 
prBienl  whoii  the  mirror  i*  placed  in  the  fauces.  There  are  very  great 
individual  differences  in  thia  re; i>cct,  and  the  difficulty  can  oniy  be 
overcome  by  patience.  In  order  to  avoid  it,  the  two  principa]  precau- 
tionB  are  to  introduce  the  mirror  with  a  firm  hand  and  to  avoid  touch- 
ing the  pharynx  or  tongue  with  it.  It  is  sometimes  necessarj'  to  ask 
the  patient  to  tickle  bis  faticei  frequently  with  a  feather,  in  order  to 
accustom  them  to  the  contact,  and  after  a  few  days  they  generally  get 
sufficiently  non-sensitive.  When  the  alraining  etforls  set  in,  il  is 
necesEary  to  withdraw  the  mirror,  as  the  pharynx  contracts  and  com- 
pletely closet  the  view.  If  the  fauces  are  very  eiceptionsllj  renaitive, 
the  best  plan  ie  to  cause  the  patient  to  suck  ice  for  about  ten  minuica 
before  the  examinuliun.  The  introduction  of  cocaine  has  enabled  us 
to  overcome  moat  »f  tliete  difficulties.  If  the  fauces  be  painted  with 
a  four  or  five  per  cent,  solution,  an  ezaminatioD  may  be  freely  made 
in  about  twenlj  minutes. 

Auta-laryngoieom/  may  be  practised  in  various  ways.  A  very  simple 
plan  3«  that  of  Dr.  Foulis,  in  which  a  globe  Blled  with  water  ia 
uted  to  condense  the  light,  and  a  little  piece  of  looking-glass  is  placed 
above  this  coi-densor  to  enable  the  image  to  be  seen.  The  globs  may 
b*  had  in  a  elaaa-bluwer'e,  and  i<  of  the  kind  used  by  jewollen  to  con- 
eenirate  light  on  their  work.  It  ii  mounted  in  a  timpia  way  on  a 
candlestick,  and  placed  in  front  of  the  light.  The  olMerver  sits  in 
front  of  it,  etlows  the  liebt  to  fall  on  his  fauces,  introduces  the  mirror 
after  heating  il,  and  ubeervei  the  image  in  the  piece  of  looking-glass 
above  the  condeneor.  Another  simple  method  is  for  the  observer  to 
seal  himself  with  the  lamp  in  the  same  relation  to  himself  as  il  would 
be  to  a  patient.  Then  In  front  of  him  are  Qxed  the  ordinary  laryngeal 
TtSector  hvid  in  some  kind  of  stem,  and  side  by  aide  with  il  a  small 
toilet  mirror  or  hand-glass.  The  light  coming  from  the  lamp  is  re- 
flected on  the  fauces  just  aa  in  the  case  of  a  patient,  and  the  imago  is 
seen  in  the  mirror  or  hand-glass.  A  very  ingenious  method  is  tlml  of 
Dr.  George  Johnson,  and  perhaps  il  is  the  besl,  as  il  needs  no  tpecial 
apparatus.  The  observer  liU  down  in  front  of  an  ordinary  looliing- 
gltiSE,  which  has  a  iHHip  placed  at  one  side.  He  puts  on  the  ordinary 
reflector,  and  so  manipulates  It  that  he  illuminates  hit  fauces,  as  seen 
in  the  looking-gla>B,  as  if  il  were  the  fauces  of  a  patient,  and  when 
this  has  been  done,  Introduces  the  larvngeal  mirror  into  hia  own  fauces 
M  before.  Tho  objection  to  this  method  is  that  the  image  being  twice 
reflected  Is  not  very  clear,  but  it  appmaohes  much  more  closely  to  the 
ixaminatlan  of  N  patient  than  either  of  the  others.  If  the  luoking- 
glaM  bo  ■  thoroughly  good  one,  and  its  surface  well  cleaned,  Ihii  method 
preMDii  little  ditBcully, 

Palpation  oflen  aflords  considerable  Buistance  In  the  invealisation 
of  tho  larynx.  By  external  examination  one  may  detect  painful  ipols 
in  the  larynx.  IJuring  vocalSxation  the  fremilus  Is  readily  felt  by  the 
flnger  placed  near  (he  thyroid  oarlilago,  and  by  this  means  we  may 
Judge  of  the  stmnglh  of  the  vibrations  of  the  vocal  cords.  In  some 
caa*s  of  unilaleml  parelytis  of  the  muscles  of  Ihe  larynx  the  abtenca 
of  fromilus  on  one  side  has  been  detected  and  the  paralysis  diagnosed 
without  laryngoscopic  examination. 

The  index  finger  may  also  be  used  to  explore  the  interior  of  the 

larynx,  and  this  tnetboa  is  often  very  useful  where  laryngoscopy  li 

38 


386  EXAMINATION   OF   THROAT. 

difficult  or  cot  BvniUbte.  The  piitient  should  bo  fitaced  on  itchkir 
with  Ihe  head  incliaed  backward,  and  the  tongue  ftill;  prntmded.  Il 
will  often  be  best  to  hold  the  tongue  out  with  the  left  hand  protivted 
by  a  cloth,  while  the  right  hand  is  uaEdTor  the  eiaminaliun.  The 
index  Snger  ie  now  to  bo  introduced  nt  the  left  angle  oT  (he  patient's 
mouth,  and  directed  backward  along  the  hard  palate  till  the  Im  of  the 
Qnger  reachea  the  uvuln.  It  h  then  In  be  bent  into  the  rnrm  of  a  hook 
and  luddenly  passed  downward,  booking  mund  the  epiglnttis  ioto  the 
interior  of  the  larjni.  Any  roughneM  or  ifaickening  ofthe  epiglottii 
can  thus  be  diatin'guiahed  and  also  any  swelling  of  the  ary-epigloUic 
folds.  It  is  Bometimee  advisable  in  this  examination  to  keep  tbe 
mouth  open  by  a  piece  of  cork  inserted  between  the  teeth. 

It  is  impossible  here  fully  to  deacrihe  the  appearances  pre- 
eented  by  the  normal  larynx;  these  should  be  made  famQiar 
by  practice;  but  we  must  refer  to  the  principal  points  which 
ought  to  be  taken  particular  notice  of.  These  are  illustrated 
in  Fig.  5.1,  and  may  lie  followed  by  reference  to  the  figure. 
The  laryngeal  mirror  reveals  the  raucous  membrane  over  the 


Tbcl  larjngMl  lln«gi  durll 
fMrh»;  (.UisaiHli^ciahimofrpiglnliU;.,  >t 
sir,  «n) lac*  of  WrliWrg;  eS,  nyttnlnm  San 
Iwul  i  fi.  piunHii*  runlla  -.  tr.  eriailJ  ivItUsi 


riuv  iM"" 


movable  arytenoid  cartilages  at  the  back  of  tbe  larynx.  Tbo 
general  contour  of  these  cartilages  as  well  as  the  np|war«nce 
of  llie  mucous  membrane  ehould  be  noticwl,  Then  fbc  ary- 
ejiiglottic  folds  which  form  the  lateral  bonlers  of  the  Upper 
opening  of  the  larynx,  can  he  seen  passing  oblitfuely  btickward 
from  the  epiglottis.  At  the  bolluin  of  the  larynx  tbe  true 
cords  attract  attention,  appearing  ns  flat  j»eariy-wbiie  bands 
which  are  very  mobile,  and  during  vocalimtion  come  cloee 
together.  Above  tbe  vocal  cords  and  jmrallel  witli  them,  but 
separaled  by  a  space,  are  the  ventricular  bands  which  are 
often  called  tbe  *'  false  cords."  They  are  folds  of  miicitus  mem- 
brane running  in  a  direction  from  before  backward.     Between 


LARYNX.  387 

each  band  and  the  corresponding  vocal  cord  we  can  generally 
see  a  slit ;  this  is  the  opening  of  the  ventricle  of  the  larynx,  a 
shallow  pouch,  nothing  of  which  is  seen  except  the  slit-like 
opening. 

Morbid  Appearances  in  the  Larynx — The  student  having 
made  himself  familiar  w^ith  the  normal  appearances  of  the 
larynx,  will  be  prepared  to  attempt  the  investigation  of 
morbid  states.  A  laryngoscopic  investigation  will  be  under- 
taken whenever  anything  directs  special  attention  to  the  throat. 
If  there  is  any  change  in  the  voice,  any  hoarseness,  or  even  a 
slight  variation  from  the  usual  tone  as  appreciated  by  the 
patient's  friends;  if  there  is  any  pain  or  uneasiness  either 
spontaneous  or  occasioned  by  speaking  or  swallowing,  or  on 
handling  the  larynx ;  if  there  is  a  cough  which  is  not  accounted 
for  by  the  state  of  the  lungs,  and  which  may  have  its  origin  in 
the  larynx ;  in  all  these  cases  an  examination  of  the  larynx 
will  be  called  for  and  should  be  undertaken.  In  most  diseases 
the  pharynx  and  even  the  fauces  are  affected  in  common  with 
the  larynx,  the  structures  being  virtually  continuous.  It  will 
not  be  possible  to  do  more  than  indicate  very  briefly  the  ap- 
pearances presented  in  certain  of  the  more  common  diseases 
of  the  larynx. 

Alterations  in  color  are  of  great  importance  in  the  larynx. 
The  mucous  membrane  of  the  larynx  generally  has  a  bright 
red  color,  that  of  the  epiglottis  being  much  paler  than  the 
rest,  while  the  vocal  cords  have  a  white  tendinous  appearance. 
Anaemia  of  the  larynx  is  most  manifest  in  the  epiglottis  as  it 
is  normally  less  injected  than  other  parts.  Hyperaemia  is  often 
peculiarly  visible  in  the  vocal  cords,  which  may  lose  their  white 
color  and  become  strikingly  injected.  With  this  there  is  an 
abnormal  redness  of  the  mucous  membrane  generally  which 
may  precede  that  of  the  cords.  It  is  to  be  remembered  that 
nearly  all  the  alterations  in  the  larynx  manifest  themselves  in 
differences  of  color,  because  the  laryngeal  image  mostly  gives 
a  flat  picture  without  the  due  [Mjrspective,  and  even  ulcers  are 
chiefly  recognized  by  the  alteration  in  color  and  brightness. 

AciUe  catarrh  manifests  itself  chiefly  in  an  excessive  injec- 
tion of  the  mucous  membrane  generally,  with  some  swelling. 
The  swelling  is  not  usually  considerable,  but  in  some  cases  it 
acnounts  to  a  distinct  inflammatory  ccdcma.  (See  *^  CEdema 
glottidis.")  As  there  is  considerable  exudation  on  the  surface, 
mingled  with  desquamated  epithelium,  the  parts  have  often  an 
excoriated  ap[)eanince,  which  may  he  very  manifest  in  the 
vocal  cords. 
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Chrotiic  oitarrh  altrncts  the  att«ntioD  of  ihe  palient  liy 
alterations  in  the  seusations  and  in  the  voice,  genernlly  also 
by  s  certain  amount  of  expectoration,  which  may,  however,  be 
amall.  On  laryneoscopic  e^camiaatioD  it  may  require  care  to 
detect  anything  abnormal,  as  the  changes,  in  the  early  stages 
at  leaat,  generally  consist  in  alterations  in  color.  The  laiicMus 
tnembrune  is  unduly  red,  but  the  color  is  less  vivid  than  in 
acute  catarrh.  In  nlder  cases  the  dull  red  may  merge  toward 
gray.  The  redne^  sometimes  extends  to  the  vocal  curds,  but 
it  docs  so  for  the  most  part  unei^imlly.  The  mucous  membrane 
as  a  whole  is  not  usually  much  thickened,  but  there  arc  often 
localised  thickening.  The  vocal  cords  may  present  an  irreg- 
ular granular  appeanince  from  limited  thickenings,  and  there 
may  be  undue  prominence  of  the  ventricular  bands  or  the 
mucous  membrane  between  the  arytenoid  cartilages.  These 
thickenings  will  cause  a  certain  rigidity  of  the  structures  and 
thua  interfere  with  vocal tiUitiotL  Considerable  hypertrophy 
of  the  mucoue  membrane  is,  however,  rare  in  chronic  catarrh, 
although  some  cases  have  been  described.  The  mucous  mem- 
brane occasionally  presents  erosions  or  superficial  ulcers,  but 
there  is  rarely  anv  deep  ulceration. 

Tuberculosis  of  tlie  l<irytix  (phthisis  laryngeal. —  In  the 
diagnoeis  of  this  disease  we  are  to  remember  tnat  we  have  to 
do  with  a  condition  characterized  by  infiltration  of  the  mucous 
membrane  sinular  to  that  in  inflammation,  but  with  a  peculiar 
tendency  to  breaking  down  of  the  infiltrated  structures  ,10  aa 
to  form  ulcers,  which  have  no  inclination  to  healing.  It  ia 
characteristic  of  the  proceie.  also,  that  it  usually  attacks,  to 
begin  with,  limited  portions  of  the  larynx;  the  epiglottis,  the 
a ry -epiglottic  ligaments,  the  vocal  cords ;  and  it  is  very  often 
unilateral.  The  process  in  this  way  differs  from  an  inflam- 
matory one  in  its  distribution,  but  it  also  differs  in  the  absence 
of  redness  and  in  the  great  tendency  to  ulcerntinn,  If  il  begin 
in  the  epiglottis  or  ary>epiglottic  folds,  we  have,  in  the  fint 
place,  swelling  of  the  parts,  without  redness.  The  swelling  of 
the  ary-epiglntttc  folds  is  often  very  marked  in  the  early 
stages  and  it  may  be  unilateral  or  bilateral.  The  swelling 
of  the  mucous  membrane  inuv  persist  for  simie  lime  without 
ulceration,  a  fact  that  it  is  well  to  remember,  as  a  case  may 
readily  be  mistaken  for  one  of  simple  catarrh.  Ulceratinn 
occurs  in  the  regular  course,  and  is  the  most  chariu'leristie 
phenomenon  of  the  disease.  The  ukvrs  arc  at  first  suinll  and 
scattered,  but  they  usually  through  time  enlarge  and  coalesce, 
and,  although  at  first  siipurticiai,  they  may  cause,  by  degroee, 
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consiiierable  tiestruction,  especially  of  the  epiglottia  (.see  Fig, 
56).  One  vo(!al  cord  ia  uf^en  attacked  by  ulceration,  or  both. 
These  ulcers  almost  never  show  niiy  tendency  to  healing,  so 


that  cicatrices  are  not  met  witli,  this  being  in  striking  contrast 
with  what  is  observed  iu  aypbilis.  The  ulceration  and  swell- 
iu^  go  on  ^ide  by  side,  and  there  is  sometimes  such  a  degree 
of  locfllued  ewelliag  from  infiltration  of  the  raucous  membrane 
us  to  produce  n  reeerahlance  to  a  tumor.  This  is  especially 
the  ca«o  in  the  vocal  cords,  where,  particularly  at  the  anterior 
oxtreinities,  there  may  be,  along  with  ulceration,  considerable 
]>r^ection  of  the  granulations. 

Syphilia  iu  the  larynx  presents  similar  cbaractera  to  those 
observed  in  the  fauces.  We  may  have  a  catarrh  not  distin- 
guishable in  its  appearances  from  ordinary  catarrhs.  Occa- 
sionally condyloranta  or  mucous  patches  occur  and  may  bo 
seen  as  definite  tumors  on  the  cords  or  etsewhores.  or  as  flat 
prominences.  Syphilitic  ulceration  is  not  very  common,  but 
sometimes  it  is  very  exlentiive,  and  being  accompanied  by 
cicatrization  and  contraction  it  may  produ<«  the  most  serious 
defltruction  and  distortion  of  the  parts, 

It^lamnmlion  nf  tKe  curftTctyiw  of  the  larynx  or  rather  of 
their  perichondrium  may  be  at  the  basis  of  a  chronic  laryn- 
geal catarrh,  or  even  of  an  acute  catArrh.    Tlie  disease  usually 
goes  on  to  the  formation  of  abscess  and  frequently  necrosis  of 
the  cartilage.     Pain  of  a  dull  character,  ditiiculty  of  swatlow- 
iue.  and  external  swelling,  luostly  accompany  the  ])rocefi8. 
Ill  oniup  and  li'ijililhrria  we  are  seldom  called  uu  to  cxamins 
'   llie  larynx,  as  ibo  disease  is  generally  obvious  on  other  grounds; 
hut  if  we  are,  the  white  exudation  coating  the  mucous  mem- 
lirnuu  will  be  visible.     Here  the  e.'cudatiou  is  nut  involved  iu 
'    the  mucous  membrane,  as  it  is  iu  the  mouth  and  tauoes,  but 
[  lies  on  its  surface,  and  comes  atvay  without  ulceration. 
83» 
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(Eilema  ghtiidis  must  also  be  referred  to  in  this  place.  This 
a  a.  couditioQ  which  may  supervene  on  any  acute  in  flam  mation 
of  the  larvnx.  It  is  met  with,  but  Dot  commonly,  in  acute 
catarrh.  It  occurs  in  the  laryngitis  induced  by  the  pustular 
eruption  ol  'unallpox  which  o^en  spreads  to  the  larynx.  It 
may  be  the  pr>nscqueiice  of  syphilitic  or  tubercular  disease, 
and  sometimes  8U[)ervenas  on  inflammation  of  the  cartilages, 
or  it  may  be  a  concomitant  of  erysipelas.  The  fluid  accumu- 
lates in  the  submucous  tissue  of  the  larynx,  the  tedema  being 
generally  the  consequence  of  an  aeiite  intlftmiualiuu  of  the 
mucous  membrane.  Just  aa  in  axlema  of  the  skin  the  fluid 
accumulates  most  where  the  subcutanoiua  tissue  Is  looee,  so 
here  the  cedema  is  greatest  where  the  submucous  tissue  is 
looee.  The  mucous  membrane  of  the  larynx  is  mostly  bound 
down  pretty  firmly  to  the  subjacent  structures,  it  ia  loose  over 
the  epiglottis,  but  especially  in  the  ary-epiglottic  folds.  Ac- 
cumulating there,  the  fluid  swells  up  ihe  mucous  membrane  ; 
the  epiglottis  is  often  very  prominent,  and  the  ary-epiglottic 
folds  form  prominent  rounded  tumors.  It  is  these  latter  which 
obstruct  the  larynx,  and  it  is  generally  easy  toreai'h  and  incise 
them  with  the  aid  of  the  laryngeal  mirror.  The  voctti  cords 
lire  not  affected  at  all. 

(ii-owUv  are  not  uncommon  in  the  larynx,  and  they  are  often 
situated  on  the  vocal  cords.  If  this  be  the  ease  they  alter  the 
Toice,  usually  making  it  hoarse.  If  the  growth  be  on  the  cords 
it  is  easily  seen,  elsewhere  it  is  not  so  distinct,  especially  if  it 
be  small.  Most  of  these  tumors  are  simnle  in  tneir  nature; 
but  sometimes  sarcomata  or  cancers  attactc  the  larynx,  eepecd- 
ally  the  latter.  Cancers  are  mostly  epithelial  here,  and  are 
characterised  by  the  warty,  ulcerated  appeantnco  which  they 
present, 

J\iraly»U  0/  Ihe  Vocal  Onrdg. — The  movenwnta  of  the  VooJ 
cortla  are  governeil  by  muscles,  whose  actions  may  be  divided 
into  three.  In  the  state  of  rest,  the  glottis  assumes  a  position 
intermediate  between  closure  and  the  widest  degree  of  opcnneffi 
— a  position  usually  designated  the  cadaveric  position,  because 
it  is  that  presented  aiYer  death.  From  this  position  it  may  be 
moved  by  the  ad<iuctors  which  close  the  glottis  and  render  the 
production  of  the  voice  possible,  or  by  the  abductors  which 
widen  the  glottis  and  allow  of  Creer  imsiigc  of  iiir.  In  ail- 
ditJon  to  these  there  are  niiiacles  which  repilntc  the  tf>nanm  of 
the  cords,  and  so  prodiicr  variations  in  tlu'  pitch  nud  ccrlain 
chnradersi  of  the  voice.  When  the  laryngeal  mirror  is  intro- 
duced in  a  person  with  a  normal  larynk,  there  is  usually  via- 
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bleit  v&riotyof  dclicitte  movemente  of  the  arytenoid  cartilasee 
aod  vocal  cords,  the  parts  being  seldom  at  rest  and  UBiially 
varying  with  the  movements  of  respiraLion.  In  quiet  respira- 
tion they  do  not  diverge  much  from  ihe  cadaveric  posilion ; 
but  in  deep  inspiration  they  diverge  widely,  being  drawn 
asunder  by  the  abductors,  returning  during  expiration.  In 
viicallKatioii  they  axe  brought  closely  together  by  means  of  tlie 
adductors.  In  coughing  there  is  a  closure  of  the  glottis  and  a 
auddeo  openine  of  it.  If  the  patient  cannot  speak  above  a 
whisper,  or  if  there  be  a  peculiar  tone  in  the  voice  or  cough, 
while  the  vocal  cords  present  their  normal  npi>earance,  then 
there  must  be  some  degree  of  paralyBia,  which  may  be  unilateral 
or  bilateral.  There  may  be  aphonia  from  general  or  respirar 
tory  weakness,  which  hardly  warrants  the  name  of  paralysis. 

Bilateral  paraly»i»  will  occur  usually  as  the  result  of  some 
lesion  of  the  central  nervous  system,  but  there  are  cases  where 
the  sterna  of  both  pneumogastrics  or  recurrents  have  been 
interfered  with.  The  simplest  form  is  where  the  loss  of  voice 
is  due  lo  hysteria  or  fright.  In  such  cases  the  laryngoscope 
shows  free  movemejit  of  the  cords  during  respiration,  but  the 
edg«  do  not  come  together  closely  in  vocaliKation.  In  cough- 
ing, however,  there  is  complete  closure  of  the  glottis,  showing 
tliat  there  is  no  true  muscular  paralysis,  and  it  often  happens 
tliat,  while  the  laryngoscope  is  in  position,  the  patient  recovers 
her  voice  on  being  suddenly  asked  to  rejicat  certain  words.  A 
true  paralysis  of  the  muscles  of  the  laryns  generally  occurs  in 
the  later  stages  of  bulbar  piaralysis  and  progressive  muscular 
atrophy,  being  associated  with  jiaralysis  of  the  tongue.  The 
laryngoecnpe  shows  defective  mobility  of  the  larvngpal  struc- 
tures, in  respiration,  eoushing,  and  speaking.  Diphtheria  is 
also  sometimes  followed  by  j>aralvsie  of  the  larynx,  which  is 
ofltm  aasooiated  with  paralysis  of  tne  muscles  of  the  fauces  and 
mftv  be  inconsidemblo  as  compared  with  the  latter. 

A  number  of  casea  have  been  miblished  in  which  a  bilateral 
paralysis  of  the  abductors  of  the  cords  (the  posterior  crico- 
arytenoid muscles  I  hns  been  Hsacrte*!.  It  appears  that  both 
in  unilateral  and  bilateral  paralysis  the  abductom  are  usually 
earlier  affected  than  the  adductors,  and  they  may  be  alone 
paralyzed.  In  this  ease  the  unopposed  adductors  produce  a 
prognvsive  narrowing  of  the  glottis  and  increasing  laryngeal 
obslruetiou.  At  UrsC  the  obstruction  may  be  paroxysmal  and 
resemble  spasm  nf  Ihti  ghitliw,  hut  it  allerward  Iwcomta  more 
or  ItBs  [''"■*'*'*"'■'  ""'^  regularly  iucreasea  in  dti^in-e.  There 
may  evui  be  spuaiii  where  one  laryngeal  nerve  is  interfered  with 
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by   aneurism   (Johnson,  Schcitzler),  this  poiuUng  to  reflex 
paralysis  of  the  ahductors  or  stimulalicin  of  the  luliliiotorB. 

Vaiii^eral  paralygii  la  of  more  treuiieul  occurruuce,  aod  is 
due  to  interference  on  one  aide  with  the  nerves  sugiplving  the 
larynx.  Tlieae  nerves  are  the  8iij>erior  larvngeiil  and  the 
recurrent  laryngeal.  The  tornicr  supplies  very  few  muscles, 
the  crico-thyroid,  and  more  doubtfully  the  muscles  whicli  dt^ 
press  the  epiglottis  during  deglutition,  ll  also  supp litis  sensory 
nbrea  lo  Lbo  upper  part  of  the  larynx :  when  ila  stem  is  inter- 
fered with  there  is  defective  sensation  and  onrsly^is  of  the 
muieles  which  act  on  the  epiglottis  during  deglutitiou.  Inter- 
ference with  the  stem  of  this  nerve  is  so  rare  that  it  retjiiiree 
no  further  L-onside ration.  The  inferior  or  reeurrent  tiiryrtgrai 
tterve  is  by  no  niean.t  unfrei|ueiit]y  interfered  with,  eepeciaJly 
by  aneurisms  of  the  aorta  which  are  liable  lo  stretch  ilienerre 
on  the  left  side.  The  right  reeurrt-nl  nerve,  curving  round 
theeubclaviaD  art«ry  comes  very  uear  the  apex  of  the  lung, 
and  it  is  said  to  be  frequently  nSect^d  in  phthisis  piilnionalia. 
the  pleurisy  which  is  incident  to  this  disiMise  extending  and 
eettiug  up  iuflaiuuiation  in  the  nerve,  but  the  fretiueney  of  this 
occurrence  has  prubahly  been  exaggerated.  I'lirniyais  of  the 
recurrent  may  also  be  due  to  enlargement  of  the  thyroid  froiu 
goitre  or  cancer,  to  cancer  of  the  (usuphagus,  to  tumors  in  the 
luediostinuni  ;  or  these  conditions,  as  well  as  aneurism,  UMy 
give  rise  to  bilateral  paralvsis,  although  this  is  rare.  The 
rejfular  unilateral  paralvsis  may  be  com]>lete  or  incomplete, 
ll  is  to  be  remembered  ibiit  the  muscles  of  the  larynx  oiiniust 
mainly  of  the  adductuns  which  close  the  glottis  and  the  alnltio- 
tun  which  open  ic.  During  normal  inspiration,  tho  abductors 
open  the  glottis  widely ;  during  phouatiou  the  adductors  clt«e 
it.  If  there  bo  complete  paralysis  of  the  one  recurrent  (usually 
the  \eh)  then  the  glottis,  being  acted  on  bv  neither  eirt  of  mus- 
cles, remains  half  open,  in  the  position  which  it  as^ituus  in  the 
duad  body  (the  caduvoric  position)-  Tho  arytenoid  cartilage 
luid  the  curd  remain  niotiouleas  both  in  inspinition  nixl  |>hona- 
tiun  <  see  Figs.  57  anil  5H),  while  the  cord  of  the  other  side 
movus  fruely.  Durin)^  phonation,  the  sound  cord  c>imes  fur- 
ward  lo  the  middle  line  or  projects  beyond  it,  and  may  bo 
carried  so  much  beyond  the  middle  line  as  to  meet  the  para- 
lyied  one,.the  oartilages  partlv  overlapping,  particularly  whan 
ll  high  note  is  soundol.  WEien  the  iiamiysis  is  incomplete 
there  is  diminished  uiovement  of  the  gloUis.  The  paralysis  is 
sometitnes  incora|klele  in  reejiect  that  il  aflucu  certain  muscles 
more  tlian  othe»;  and  it  apjieaiH,  for  ^me  unknown  reason. 


INVRSTIOATION    OF    TEIE     NARES.  393 

that  the  fibres  of  the  nerve  which  supply  tlie  abductors  are 
more  ireijueiitly  paralyzed  thun  those  wliich  8ii])ply  the  adduc- 

Fia.  f.7.  Fio.  58. 


dunrle  foiitim.     [Hurill  tUcktBHa.! 


ton.  As  a  result,  the  ndductora  act  continiiftlly  without  oppo- 
sition and  retain  the  cord  of  the  afl^eted  side  in  the  position 
of  phonation.  In  that  case  the  two  oords  will  go  closely 
together  during  phonation,  but  the  affected  one  will  not  retire 
during  inspiration. 

The  voice  and  cough  are  often  greatly  altered  in  these 
various  affections  of  the  muscles.  Rtiist  charncteristie  is  the 
loud  clanging  cough  met  with  in  many  cases  of  aneurism.  As 
the  glottis  dims  imperfectly  the  patient  uses  very  forcible  ex- 
pirations in  his  coughing,  and  there  is  a  grcflt  nish  of  air 
through  the  glottis.  As  the  unaffected  cord  is  rendered  tense 
a  h)ud  tone  is  produced,  but  it  is  of  an  impure  charact«r, 
giving  the  peculiar  clang  to  the  cough.  As  the  cord  on  the 
affi-cted  side  does  not  retire  in  inspiration,  but  retains  the 
cadaveric  position,  or  may  even  be  in  the  position  of  phonation, 
there  is  always  a  pertain  olntruction,  during  inspiration,  which 
give*  rise  tu  aatridulous  sound.  The  voice  is  someti roes  re- 
duced tonwhisper,  but  morefrcnuently  it  husn  peculiar  dung- 
ing sound,  being  very  imperfectly  under  the  command  of  lh« 
patient,  somctimra  suddenly  naeuming  the  falsetto  character. 

Sptum  of  the  gtoltSe  or  laryngismus  stridulus,  which  is  com- 
paratively frequent  in  children  and  may  complicnt«  bronchitis, 
whooping  cough,  etc..  ?  areely  culls  for  special  notice  here. 
The  condition  scldoni  admits  of  observation  with  the  laryn- 
goscope, and  is  sufiicienlly  indicated  by  the  difficulty  of  respi- 
ration and  the  stridulous  sound  which  acconijianieB  it.  A 
more  or  less  permanent  stridor  may  occur  in  obstruction  of 
the  glottis  by  tumors  or  swelliuga  in  the  larynx ;  and  it  is  Xa 
be  borne  in  mind  that  in  vosm  where  there  is  already  con- 
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Hidcrable  obstrudina,  it  not  iincommoaly  happens  thnl  spusni 
comes  on  and  reoHers  the  obatruction  complete,  sometimes  with 
fatal  reaulta,  if  tracheotomy  be  not  resorted  to. 

IHTEBTIGATION   OF  THE  NAREB, 

Rhintwcopy  consiete  in  t}ie  inspection  nf  the  naree ;  this  may 
be  done  by  inserting  &  rairmr  behind  the  uvula,  with  ita  surface 
80  placed  as  to  reflect  the  inmate  from  llie  po&teriur  naree. 
The  mirror  must  be  n  small  oue.not  luore  Ihnn  five-eighths  of 
an  inch  in  hn-adth.  and  it  should  be  bent  m  thai  its  surface  is 
at  right  angles  with  the  stem.  It  is  gunemlly  necessary  aiea) 
to  use  n  tongue  spatula,  which  should  be  intrudiice<l  further 
hack  than  usual.  The  patient  rite  with  his  head  erect,  or 
slightly  bent  forward,  and  the  light  of  the  lamp  ia  to  be 
reflected  on  the  fauces  exactly  as  iu  laryngoscopy.  The  tongue 
having  been  depressed  with  a  finger  or  a  spatula,  the  mirror, 
af^r  being  heated,  is  iutrixluced  into  the  back  of  the  throat, 
and  placed  so  that  its  surface  forms  with  the  horizon  an  angle 
of  130  degrees.  The  mirror  may  be  conveniently  introduced 
Grst  on  one  side  of  the  uvula  and  theu  on  the  other,  so  that 
an  image  may  be  obtained  of  the  two  posterior  nares  sefMir- 
alely.  The  uvula  often  obatjucts  the  view,  uud  so  dues  the 
soil  palate,  if  the  distance  bctwe<.'n  the  anterior  pillars  of  the 
fauces  and  the  wall  of  the  pharynx  be  too  short.  A  hoott  tuts 
been  devised  for  raising  the  uvula,  but  it  Is  in  most  cuses  of 
doubtful  utility.  The  image  obtained  is  at  first  rather  difficult 
to  understand,  and  especially  so,  as  it  is  impossible  to  get  a 
full  view  of  the  posterior  uares  at  once,  and  it  must  be  takeu 
piecemeal.  The  most  prominent  appearance  is  the  middle 
turbinated  bone ;  below  it  is  tlie  inferior,  and  above  it,  some- 
what in  the  distance,  the  superior.  The  septum  is  also  to  be 
seen;  and,  by  moving  the  mirror,  the  trumpet-shaped  ex- 
tremities of  the  Eustachian  tuiies.  It  must  be  confessed  that 
the  examination  is  often  tiu satisfactory ;  and  those  wlio  desire 
to  follow  it  out  more  fully  should  consult  some  of  the  special 
works,  such  as  that  of  Murdl  Mackenr.ie. 

The  anterior  uares  may  be  oxamiuetl  by  causing  the  patient 
to  bend  his  head  far  back,  and  thon  directing  thn  light  by 
means  of  the  reflet'tor  into  llic  nontrils.  The  nostrils  may  be 
dilated  Hilh  a  blunt  protx;,  or  othiir  means.  A  spatula  has 
been  deviscil  fur  diluting  the  nostrils,  ami  sn  t-xjmsing  the 
antcriiir  imrcs. 

KhiuoM'opy    will    ho   va]M    I'or  v^U-n  the  e\i: 
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chronic  discharge  from  the  nares,  or  a  persistent  obstruction, 
directs  special  attention  to  these  parts.  Sometimes,  also,  the 
condition  of  the  openings  of  the  Eustachian  tubes  in  deafness 
may  be  discovered  by  means  of  rhinoscopy.  When  a  view  of 
the  nares  is  obtained  it  may  be  possible  to  observe  any  undue 
redness,  or  thickening  of  the  mucous  membrane,  the  existence 
of  ulcers,  the  proximate  source  of  discharges,  etc.  The  ex- 
istence and  exact  seat  of  polypi,  which  frequently  obstruct  the 
passage,  may  also  be  discovered  by  this  means. 

The  most  complete  Ene^lish  work  on  these  subjects  is  Morell 
Mackenzie's  Manual  of  Diseases  of  the  Throat  and  Nose,  2  vols., 
London,  1880-84:  this  author  has  also  written  the  article  on  the 
larynx  in  Reynolds *8  System  of  Medicine,  vol.  iii.,  and  monographs 
on  several  departments  of  the  suhject. — Lennox  Browne  has  a  general 
work  entitled  The  Throat  and  its  Diseases,  London,  1878,  which  is 
illustrated  by^numerous  colored  litho^craphs.  This  author  has  also 
published  in  conjunction  with  £mil  Bchnke  two  works  chiefly  con- 
nected with  singing,  namely.  Voice,  Song,  and  Speech,  London,  1884, 
and  The  Child's  Voice,  London,  1885.  Behnke  has  also  a  book  on 
the  mechanism  of  the  human  voice. — There  are  several  important 
works  by  J.  Solis  Cohen,  of  Philadelphia. — Prosser  James  has  a  small 
work  on  the  laryngoscope,  while  Sir  Or.  Duncan  Oibb's  book,  which  led 
the  way  among  works  of  this  description,  retains  a  permanent  value. 

The  laryngoscope  as  a  practical  instrument  was  worked  out  by 
Czermak,  whose  original  work  on  the  subject  bears  date  March,  1858. 
Many  attempts,  more  or  less  successful,  had  been  made  to  illuminate 
and  examine  the  larynx,  an  account  of  which  will  be  found  in  Morell 
Mackenzie's  manual ;  but  it  was  not  till  Czermak  took  the  matter  in 
hand,  with  the  laryngeal  mirror  devised  by  Signor  Garcia,  that  the 
laryngoscope,  as  we  now  know  it,  came  into  existence. 

The  principal  systematic  works  in  German  are  those  of  Stoerk, 
Tobold,  and  Turck,  and  the  article  on  the  '^  Larynx  "  in  Ziemssen's 
Encyclopsedia. — In  French,  the  works  of  Mandl,  and  Fauvel  are  the 
chief. — A  work  by  Gottstein  on  diseases  of  the  larvnx  has  been  trans- 
lated by  M'Bride,  Edin.,  1885. 

There  are  numerous  works  on  special  departments  of  the  subjects 
such  as  tumors  and  paralysis  of  the  vocal  cords.  On  the  former,  the 
works  of  Butlin,  On  Malignant  Disease  of  the  Larynx,  London,  1888  , 
Bruns,  Die  Laryngotomie,  Berlin,  1878;  and  Morell  Mackenzie's 
manual  may  be  named.  In  the  last  mentioned  a  full  literature  of  the 
subject  is  given. 

Paralysis  of  the  cords  is  very  fully  treated  in  Mackenzie's  manual 
and  Stoerk 's  Klinik,  Stuttgart,  1880. — Paralysis  of  the  abductors  is 
specially  discussed  by  Semon  in  two  articles  in  the  Clinical  Society's 
Transaction,  vols.  xi.  and  xii  ,  London,  1878  and  1879. — The  subject 
of  paralysis  in  general  is  also  discussed  in  the  Transactions  of  the 
International  Medical  Congress,  vol.  iii.,  London,  1881. 

Seech,  Diiieases  of  the  Mouth,  Throat,  and  Nose,  translated  by  Dr. 
Blaikie,  Edin.,  1886. — Baber,  Guide  to  the  Examination  of  the  Nose, 
London,  1886. 


CHAPTER    XI. 

DISORDERS  OF  THE  DIGESTIVE  SYSTEM. 

Tqk  digestive  urgaDs  are  often  deranged  in  a  greal  uianr 
diseaaes  of  a  geaera)  nature,  ua  well  as  in  local  aRectiuns  of 
ihcee  organs  tliemselvra;  an  inqiiirj  into  their  state  l>ecome3 
thus  an  important  part  in  nearly  every  ease  as  a  matter  of 
diagnoeis ;  uut,  perhap.4,  the  prognosis  and  treatment  depend 
even  more  parUciilarly  on  this  inve«itigation.  Fevers  and 
inflammations  of  nearly  every  kind  alfect  the  digestive  func- 
tions, more  or  less  seriously,  and  many  cerebral  and  other 
nervoua  disorders  likewise  do  so;  general  constitutional  dia- 
eaaes,  ansemia,  Addison's  disease,  leukiemio,  etc.,  also  disturb 
them  more  or  less  profoundly.    Affections  of  the  kidney,  ute- 


rine disorders,  and  preguaney,  frequently  declare  themselves 
first  by  vomiting.  iJiseiisesof  the lesophagus,  stomach,  bowels, 
liver,  pancreas,  peritoneum,  and  mesenteric  glands,  neceaasrily 
derange  the  digestive  functions;  affections  of  the  digestive 
organs  may  be  primary,  or  they  may  be  due  to  mischief  iu 
contiguous  parts  (aneurisms,  abdominal  tumors,  etc. ). 

This  complexity  in  the  etiology  of  digestive  disorders  neces- 
sitates a  very  careful  inv««tigation  of  the  different  groups  of 
symptoms;  each  particular  disorder  has  oflen  to  be  scruti- 
nized in  respect  of  the  duration,  the  proximate  cause,  and  the 
relative  date  of  the  symptom  in  question. 

The  appetile  is  usually  more  or  less  impaired  (anorexia)  in 
all  serious  diseases,  especially  ia  those  with  high  fever  or  other 
acute  B^'mptoma,  and  in  ttiuee  which  invtifve  the  digestive 
organs  in  a  direct  manner.  We  should  ascertain  the  habitual 
character  of  the  appetite  in  health ;  we  also  inquire  whether 
there  is  any  remaining  desire  fur  particidar  kinds  of  fond,  and 
what  these  are,  whether  the  apftetite  is  capricious  as  to  special 
kinds  of  food  or  abnormal  articles,  or  at  particular  times ; 
whether  the  loss  of  appetite  is  associated  with  nausea  or  loath- 
ing of  food;  and  whether  actual  sickness  and  vomiting  occur 
ot)  attempting  to  overcome  this  repugnance.  Manv  iumieucee 
not  usually  thought  of  as  diseaaes  are  often  at  work  in  causing 
impaired  appetite:  grief  or  anxiety,  and  depression  of  spirits, 
want  of  variety  in  tue  food  or  of  comjiany  at  meal-times,  want 
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of  fresh  air  and  exercise,  and  the  use  of  certain  drugs,  includ- 
ing opium,  chloral,  and  alcohol  (even  in  medicinal  doses),  are 
often  responsible  for  the  absence  of  appetite  complained  of  by 
our  patients. 

In  some  forms  of  nervous  disease  there  is  an  inordinate  appe- 
tite (boulimia)  arising  from  a  sense  of  want  or  emptiness,  very 
soon  even  after  a  meal :  certain  forms  of  indigestion  are  like- 
wise characterized  by  a  sense  of  spurious  hunger.  In  diabetes 
also  the  appetite  is  sometimes  excessive.  In  certain  states  of 
bodily  and  mental  disorder  an  unnatural  appetite  (pica)  for 
the  most  extraordinary  articles  may  sometimes  be  noticed ; 
this  may  be  found  at  times  in  chlorosis,  pregnancy,  and  insanity. 
(Compare  Chapter  VIII.,  p.  316.) 

Thirst  is  a  very  frequent  complaint  in  all  diseases  associated 
with  much  pyrexia ;  in  such  cases,  notwithstanding  the  quan- 
tity of  fluid  consumed,  the  urine  is  usually  scanty.  In  several 
forms  of  stomachic  derangement,  also,  the  presence  of  thirst  is 
a  frequent  symptom,  and  in  such  cases  the  urine  may  be  abun- 
dant, although  otherwise  normal.  When  from  any  cause 
vomiting  is  excessive  there  is  apt  to  be  great  thirst  superin- 
duced. In  certain  forms  of  Bright's  disease,  and  very  notably 
in  diabetes,  the  complaint  of  thirst  often  directs  our  attention 
to  the  examination  of  the  urine,  and  in  such  cases  a  large  con- 
sumption of  fluid  is  usually  found  to  be  associated  with  fre- 
quent micturition  and  the  passing  of  a  large  quantity  of  urine ; 
tne  further  examination  brings  out  abnormalities  in  the  spe- 
cific gravity,  and  usually,  also,  as  regards  the  presence  of 
albumen  or  sugar.  Particular  articles  of  diet  (salt  fish,  etc.) 
often  cause  temporary  thirst,  and  the  use  or  abuse  of  alcohol 
is  frequently  followed  by  more  or  less  thirst  and  dryness  of  the 
throat,  especially  in  the  morning.  Some  medicines — opium, 
and  more  especially  belladonna — are  apt  to  cause  dryness  in 
the  mouth  and  throat  with  a  sense  of  thirst. 

The  State  of  the  Tongue. 

This  affords  valuable  indications  respecting  the  digestive 
functions,  especially  when  the  disorder  is  due  to  the  influence 
of  constitutional  disturbance  from  febrile  or  inflammatory  dis- 
ease. Indeed,  the  progress  of  a  febrile  attack  can  often  be 
traced  both  in  its  increase  and  decline  by  corresponding 
changes  in  the  state  of  the  tongue.  Many  points  bearing 
upon  the  tongue  have  been  already  discussed  in  connection 
with  taste  and  nervous  disturbance  (pp.  193,  225.) 

84 
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The  frre»eiux  of  a  j'lir  or  eoatitiff  on  the  tongue  should  be 
ilewribed  as  to  it«  extent,  whether  the  eUgeit  and  tip  are 
dean,  and  as  to  the  <7olor  and  thicknee»  of  the  I'ur,  which  ia 
gometimes  very  dense.  DiSerent  from  the  ordinary  coatings 
of  digestive  disorder  are  ihe  white  soft  patches  of  muguet 
( [laraaitic  stomatitis  or  aphtha,  jKipiilarly  known  ae  "  thrush," 
'■  frog,"  etc.) :  these  are  ulleu  sten  in  children,  espeoially  in 
thoBe  who  are  fed  arliticiully  ;  but  they  niny  likewise  occur  in 
others,  and  even  in  adults  siiS'eriug  from  chronic  diarrhtBU  and 
exhausting  diseaeee  approaching  a  termination ;  theee  white 
spots  and  patches  are  lound.  also,  on  the  mucous  membrane  of 
the  cheek  and  throat ;  they  nre  due  to  the  presence  of  n  vege- 
table parasite  (oidium  albicans,  see  Fig,  39),  which  may  be 


Been  witii  the  microscope,  after  removing  such  spota  with  the 
[H)tnt  of  a  knife,  and  digesting  them  in  liquor  potanMB.  (For 
distinction  from  white  diphtheritic  patches,  see  Chapter  X., 
p.  ;i78.)  Very  much  rarer  than  this  is  is  the  presence  of  black- 
ntSB  in  the  tongue,  associated  with  hypertrophy  of  the  tiliform 
jupillce  and  the  presence  of  microoi^niems  dltferiu^  from  the 
ordiuarj'  leptothris  buccalis.  The  dark  streaks  on  thv  mucuufl 
membrane  of  the  tongue,  cheek,  and  lipe  observed  in  Addi- 
son's disease,  are  local  manifestations  of  a  general  pigmen- 
tation. 

The  dryncM  of  Ihe  tonyue  ia  the  next  ptiint  to  be  considered. 
This  may  bo  testml  by  applying  the  lip  of  tbe  finger  to  it  as 
well  08  by  looking  at  It.  The  drj-ness  may  exist  either  with  or 
without  coating.    In  advancing  typhus,  pneumonia,  surgical 
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fever,  etc.,  we  often  find  the  tongue  becoming  dry,  brown,  and 
hard,  so  as  to  be  not  unlike  roasted  leather.  Along  with  this 
we  often  see  sordes  on  the  gums  and  teeth :  thb  dirtv-looking 
matter  consists  of  epithelial  debris,  fragments  of  food,  and 
parasitic  growths  all  mixed  up  together.  In  less  severe  or 
receding  forms  of  the  same  condition,  the  dorsum  may  be 
dry,  and  the  edges  and  tip  somewhat  moist.  But  the  tongue 
may  be  dry  in  whole,  or  in  part,  without  much,  if  any,  fur,  in 
which  case  it  has  a  red  glazed  appearance;  or,  if  some  parts 
are  less  dry  than  others,  we  may  see  streaks  here  and  there, 
and  perhaps  small  patches  of  fur  on  the  dorsum  :  this  state  is 
not  unfrequently  complicated  with  hacks  or  cracks,  often  very 

Eainful :  a  similar  condition  frequently  can  be  traced  further 
ack  in  the  fauces. 

The  red  raw  tongue  is  seen  in  certain  febrile  states  (espe- 
cially enteric  and  scarlet  fevers) ;  this  may  succeed  the  in- 
tensely furred  condition  already  referred  to ;  the  whole  of  the 
thick  coating  sometimes  disappears  with  great  quickness, 
leaving  a  very  red  moist  surface  exposed.  This  sudden  des- 
quamation is  scarcely  so  favorable  as  a  more  gradual  cleaning. 
This  red  raw  tongue,  in  such  a  case,  may  become  dry  and 
glazed  in  the  further  progress  of  the  fever. 

The  "  strawberry  tongue  '*  is  characterized  by  great  distinct- 
ness of  the  papillae,  associated  with  considerable  redness,  and 
not  unfrequently  with  thick  white  fur  in  adjacent  parts.  This 
strawberry  tongue  is  common  in  scarlet  fever,  not  usually  at 
the  very  beginning,  but  after  some  days*  continuance  of  the 
fever.  An  appearance  closely  resembling  it  may  also  be 
found  in  cases  of  simple  digestive  disorder. 

Enlargement  of  the  circuvwaUate  papilUji,  at  the  back  of  the 
tongue,  is  not  uncommon  in  cases  characterized  by  various 
dyspeptic  symptoms,  and  oft;en  associated  with  a  pitted  con- 
dition of  the  tonsils. 

Little  blisters  on  the  tongue  (aphthae),  and  various  degrees  of 
ulceration,  supply  the  evidence  of  the  different  forms  or  de- 
grees of  stomatitis  (vesicular,  ulcerative,  gangrenous) :  these 
are  often  associated  with  salivation,  fetor,  and  much  febrile 
disturbance. 

A  fswoUeny  sodden  appearance  of  the  tongue  with  very  dis- 
tinct indentations  on  the  edges,  corresponding  to  the  teeth,  is 
often  found  in  dyspepsia  of  various  kinds,  including  those  con- 
nected with  the  free  use  of  alcohol.  Swelling  of  the  tongue 
occurs  in  salivation  by  mercury ;  the  rest  of  the  mouth  par- 
ticipates in  this  action ;  the  mucous  membrane  of  the  cheek 
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nppueite  the  t^th  should  also  be  exummed ;  there  is  usdS 
a  ive  11' marked  "  mercurinl  fetor."  Iodide  of  potaasiutti  nlso 
causes  at  times  swelling  and  salivation.     Glossitis  I'froiu  those 
or  other  causes)  may  lead  to  swelling  so  great  that  the  tongue 
cannot  be  kept  within  the  mouth. 

Swellings  nnder  the  tongue  (ranula"l  and  hardness,  nodula- 
tion,  or  patt-hea,  from  syphilis  mid  cancer,  belong  rather  lo 
surgery  than  medicine.  Occosionallj  salivary  calculi  ^re 
rise  to  much  snelling  and  pain  in  this  situation. 

Nearly  all  of  these  last-named  alterations,  aeaociated  with. 
swelling  or  enlargement  of  the  tongue,  may  lead  to  difficulties 
in  speaking  and  swallowing;  they  sometimes  render  eating  or 
drinking  painful  or  impossible. 

Palenest  oj  the  tongue  from  aniemia,  lividity  in  cyanosis, 
eoldne*»  in  cholera  or  collapse,  and  patches  of  eeehymotU  in 
purpura,  are  further  points  of  an  obvious  character  which 
should  be  noted  when  present. 

In  examining  the  tongue  we  frequently  det£ct  a  foulness  in 
the  breath.  This  is  oft^  due  to  sore  throat,  rotten  leeth,  de- 
composing particles  of  food  or  blood  in  the  mouth  or  nose, 
oKxna,  and  gangrene  of  the  lung;  by  closing  the  nose  and 
mouth  alternately,  holding  the  breath. exploring  the  teeth  and 
noetrils,  etc.,  we  can  sometimes  make  out  these  eouFcts  of 
fetor.  It  may,  however,  arise  also  from  disorder  of  the 
stomach  due  to  grave  febrile  disorders,  to  prolonged  eonstipii- 
tion  or  intestinal  obstruction,  to  errors  in  diet,  to  particular 
forms  of  dyspepsia  with  fetid  eructations,  or  to  the  chronic 
and  baneful  influence  of  alcohol,  opium,  and  chloral.  Some 
medicines  impart  a  disagreeable  emell  to  the  breath,  and 
among  these  tne  garlic  odor  of  bitimuth  may  be  mentioned,  as 
it  ie  apt  to  be  overlooked  owing  to  the  absence  of  smell  in  the 
ucdicme  itself;  it  ia  notalwaye  present  during  the  use  of  this 
drug,  and  seems  due  to  the  occasional  presence  of  tellurium  ' 
certain  jiarcels  us  an  impurity.  Various  drugs  likewise  p" 
the  brent  It  from  their  volatility. 

VoMtTl  XI  J. 

Vomiting  should  be  considered  in  respect  of  what  appean 
to  be  \ii  immediate  cause;  we  inquire  as  to  whether  it  is  con- 
nected with  anything  taken  into  the  system,  as  food,  drink,  and 
medicine ;  or  into  the  lungs  by  direct  inhalation,  or  in  cunnsc- 
tion  with  emanations  of  various  kinds;  or  by  absorption 
through  the  skin,  or  through  ciila  and  abrasions;  the  poeej- 
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bility  of  poisoning,  intentional  or  accidental,  or  in  connection 
with  the  occupation  and  habitation  of  the  patient,  must  not 
be  forgotten.  The  presence  or  absence  of  pyrexia  often  guides 
us  in  deciding  as  to  the  vomiting  being  symptomatic  of  the 
poisoning  of  the  specific  fevers.  We  inquire,  further,  whether 
the  vomiting  is  associated  with  the  position  of  the  patient,  in- 
duced, for  example,  on  moving  or  on  rising  from  bed ;  whether 
it  only  comes  on  at  particular  times,  as  in  the  morning,  or  in 
connection  with  fits  of  coughing ;  whether  it  is  associated  with, 
or  preceded  by,  sickness,  nausea,  or  pain  in  the  stomach  and 
liver,  or  connected  with  jaundice,  or  with  disorders  of  the 
bowels.  Vomiting  is  likewise  frequently  associated  with  head- 
ache, pain  in  the  back,  fever,  paralysis,  convulsions,  insensi- 
bility, dropsy,  disease  of  the  urinary  organs,  and  disorders  of 
the  menstruation.  We  must  inquire  in  certain  cases  whether 
there  has  been  an  exposure  to  the  sun,  any  injury  to  the  head 
or  belly,  any  surgical  operation,  or  any  other  obvious  fact  of 
this  kind  in  the  previous  history  of  the  patient. 

When  due  to  ingesta,  the  vomiting  may  be  immediate,  or  it 
may  not  occur  for  many  hours ;  some  assistance  may  be  derived 
from  the  known  tendency  of  the  patient  to  vomit  readily,  or 
afler  certain  articles.  In  such  cases  when  the  vomiting  is  not 
immediate,  there  is  usually  some  period  of  sickness,  of  cold- 
ness, faintness,  or  giddiness  just  before  the  vomiting  occurs, 
and  there  is  often  a  history  of  some  previous  derangement  of 
the  primce  vwc,  perhaps  with  furred  tongue,  constipation,  etc. 
When  sickness  and  vomiting  are  due  to  these  last-named  causes 
there  is  usually  great  and  permanent  relief  from  the  emptying 
of  the  stomach,  but  sometimes  improper  food  and  certain 
medicines  (antimony,  chloroform,  opium,  etc.)  set  up  a  more 
prolonged  vomiting,  due  probably  to  some  changes  being  in- 
duced by  them  in  the  digestive  organs  (gastritis,  jaundice,  intes- 
tinal catarrh,  dysentery,  etc.),  as  evidenced  by  the  other 
symptoms  of  these  complaints.  Allied  to  these  is  the  vomiting 
induced  by  the  use  of  rich  food  in  excess,  or  the  morning  sick- 
ness so  common  in  those  who  drink  alcohol  regularly  and 
freely,  although  perhaps  never  to  the  extent  of  causing  obvious 
intoxication,  or  in  those  who  are  addicted  to  the  frequent  use 
of  sedatives.  The  vomiting  in  alcoholic  cases  may  be  due  to 
a  practice  long  continued  and  not  to  any  one  act  which  we  can 
name  :  these  attacks  are  oilen  called  "  bilious  "  by  the  patient, 
and  ascribed  by  him  to  anxiety  in  business,  vexation,  etc. 

When   the  stomach  has  been  upset  from  any  cause,  many 
things  irritate  it  which  would  not  otherwise  do  so ;  when  even 
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a  little  cold  water  is  alinoet  immediately  rejected,  we  have 
evidence  of  very  great  irritability  of  the  stomach. 

The  influence  of  the  recumbent  position  in  helping  to  ward 
off  eicknees  and  vomiting,  applies  to  nearly  every  varie^  of 
the  disorder ;  but  in  some  ca»».  including  cerebral  affectiong, 
the  effect  of  change  in  position  is  very  great;  in  uterine  flexions 
and  in  pregnancv,  tbe  erect  position  often  determines  vomiting 
at  once,  and  this  is  no  doubt  one  of  the  reasons  whv  the  Mck- 
ness  is  chiefly  marked  in  tbe  morning  in  many  of  utetc  cases. 
In  eases  of  vomiting  due  to  abdominal  abscessea,  peritonitis, 
and  general  debility,  the  influence  of  position,  and  the  impor- 
tance of  perfect  rest  after  swallowing  anything  are  often  very 
marked.  The  sickness  caused  by  the  rolling  of  a  vessel  at  sea. 
by  rapid  rotation,  by  driving  with  the  hack  to  the  horsea,  etc, 
may  be  mentioned  in  this  connection,  although  such  eicknesa 
is  probably  caused  in  some  way  through  changes  in  tbe  cere- 
bral cireulalion. 

The  pains  and  discomforts  associated  with  vomiting  are  very 
variable.  In  fevers  and  inflammatory  diseases  the  vomiting 
is  usuallv  accompanied  with  more  or  less  headache,  and  often 
with  pain  in  the  back,  and  a  feeling  of  soreness  in  the  limbs, 
or  witli  general  malaise.  But  in  addition  to  this  there  is  often 
pain  in  the  cliest,  over  the  liver  or  gall-bl adder,  the  bowels, 
kidneys,  bladder,  ovaries,  utenis,  testicles,  etc.,  according  to 
the  Social  organs  attacked. 

Pain  in  the  stomach  itself  should  be  inquired  into  as  to 
whether  it  apitcare  immediately  aAer  a  meul  (as  is  common  In 
gastric  ulccrj,  or  only  after  the  process  of  digestion  has  actu- 
ally been  going  on  (dyspepsia) ;  whether  the  pab  is  associated 
with  much  wind  in  tne  stomach,  and  whether  it  is  relieved  by 
eructations,  or  by  the  act  of  vomiting.  This  relief  is  often 
very  marked  in  cases  of  dyspepsia  and  of  dilatation  of  the 
stomach.  The  sense  of  sickness  or  nausea  usually  precedes 
vomiting  from  most  causes,  but  not  unfrequently  it  is  absent 
in  the  vomiting  due  to  cerebral  disease,  and  occasionallv  in 
that  of  renal  disease,  so  that  "  causeless  vomiting  "  should 
always  bo  considered  from  this  point  of  view.  Apart  from 
serious  cerebral  lewons,  morning  sicknefs  is  not  uncommon  in 
tho«e  whose  brains  are  overtaxed  to  a  serious  ext^-nt.  Vomit- 
ing without  any  very  obvious  cause  is  also  found  in  Addison's 
disease,  pernicious  anemia,  and  other  constitutional  disonlers. 

In  cerebral  disease  violent  headache  often  accompanies  the 
vomiting,  on d  headache  is  very  often  associated  with  the  sick- 
ness and  vomiting  due  to  indigestion.     The  combination  of 
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headache  and  vomiting,  both  in  extreme  forms,  is  seen  in  the 
nervous  affection  known  as  "sick  headache"  (migraine),  but 
in  this  case  the  headache  is  usually  unilateral  (hemicrania), 
and  the  duration  of  the  attack,  in  an  acute  form,  varies  from 
a  few  hours  to  one  or  at  most  two  days.  While  pain  in  the 
back  and  vomiting  are  common  in  all  febrile  affections,  such 
a  pain  with  very  marked  tenderness  in  the  spine  may  some- 
times denote  a  spinal  meningitis,  or  some  other  form  of  inflam- 
matory mischief  in  the  cord.  Violent  paroxysms  of  profuse 
vomiting  may  form  the  leading  feature  of  the  "gastric  crises  " 
occurring  in  locomotor  ataxy. 

Disorder  of  the  bowels  frequently  indicates  the  cause  of  the 
vomiting  with  which  it  is  associated.  Vomiting  is  often  "severe 
at  the  beginning  of  summer  diarrhoea,  especially  in  children, 
and  it  is  common  also  in  cholera  and  dysentery ;  it  sometimes 
accompanies  the  act  of  defecation.  Severe  vomiting  and  diar- 
rhoea sometimes  occur  in  the  various  forms  of  peritonitis.  This 
combination  is  also  found  at  the  beginning  of  certain  cases  of 
malignant  scarlatina  and  measles.  Vomiting  is  likewise  com- 
mon in  cases  of  prolonged  constipation,  whether  from  general 
disorder  of  the  digestive  organs,  or  from  serious  obstructions 
with  the  attendant  inflammation,  due  to  hernia,  internal  stran- 
gulation, invagination,  etc.  Examination  of  the  hernial  re- 
gions, of  the  state  of  the  abdomen,  of  the  character  of  the 
vomited  matters,  and  of  the  stools,  if  any,  should  never  be 
neglected. 

Vomiting  is  also  a  leading  symptom  in  the  various  forms  of 
local  and  general  peritonitis,  often  associated  with  constipation 
and  flatulent  distention  of  bowels. 

Irritation  of  the  fauces,  produced  by  choking,  or  by  an  in- 
fantas sucking  too  greedily,  or  perhaixs  by  an  elongated  uvula, 
or  by  coughing,  very  often  produces  vomiting.  Various  forms 
of  cough,  especially  when  associated  with  profuse  expectora- 
tion, are  apt  to  excite  vomiting.  The  paroxysms  of  whooping 
cough  are  often  terminated  by  an  act  of  vomiting.  It  may  be 
noticed  in  passing  that  severe  vomiting  and  retching  may  set 
up  a  form  of  coughing  and  hawking  which  may  seem  again  to 
induce  further  vomiting. 

Menstrual  irregularities,  uterine  flexions,  pelvic  inflamma- 
tions, and  other  forms  of  uterine  and  ovarian  disease,  are 
frequently  responsible  for  severe  and  persistent  vomiting  with 
great  sickness.  Any  history  of  suppression  of  the  menses, 
within  the  childbearing  period  of  life,  associated  with  this 
symptom,  should  lead  us  to  consider  the  question  of  pregnancy. 
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In  Uie  vomiting  due  lo  i«nal  dis««ae  ve  usuallv  bave  I 


portant  asietance 


Irom  the  state  of  die  i 


s  of  so-catled  "  biliousnes  "  with  ^ckueea  and  vomiting 
an  found  to  be  due  to  this  form  of  disease.  Vomiting  occurs 
at  times  in  all  forms  of  kidney  afiections,  but  the  pasage  of 
renal  calculi,  and  the  poisoneii  state  of  the  system  known  as 
unemia,  mav  be  named  as  conditions  specially  likely  to  give 
rise  lo  it.  "The  occurrence  of  \T>niitiug  iu  coDoection  with  a 
great  diminution  of  the  urine  in  renal  disease  is  nlways  of 
ver}'  serious  import  iu  this  respecL  The  vomiting  and  other 
alarming  symptoms  observed  in  retrocedent  gout  may  likewiae 
be  mentioned  in  this  cunneetion. 

Vomiting  is  an  habitual  accompaniment  of  the  paroxysmal 
and  excruciniiug  pains  in  the  hepatic  region  due  to  the  passage 
of  gall-stone?:  it  usually  precedes  the  jaundice  due  to  this 
cause.  A  c?«naiu  amount  of  vomiting,  indeed,  ia  a  cominoD 
precursor  of  jaundice  from  whatever  cause,  although  it'l 
occasionally  i)uite  absent.     (See  "  Jaundice,"  Chapter  Xll^ 

The  quantity  of  matter  ejected,  and  the  sensation  of  etti 
neee,  burning,  bitternt«s,  fetor,  etc.,  experienced  during  1 
act  are  of  importauce  in  judging  of  the  size  of  the  stoii  ~ 
and  of  the  changes  which  the  contents  of  the  stomadi  ) 
been  imdergoing.     (See  "  Vomited  Matters,"  tiifra.) 

(Eaopha^eal  vomii'mg  difiers  from  ordinary  gastric  TOia!t>-^ 
ing  in  the  relatively  small  quantity  which  comce  up,  and  in 
tho  absence  of  etlbrt  and  straining  during  the  act.  It  bears 
some  resemblance  to  the  sudden  emptying  of  an  India-rubber 
hose  on  removing  it  from  n  large  water  tap.  It  occurs  in  cases 
of  stricture  of  the  (esophagus,  ^ipecially  when  there  is  dilata- 
tion of  its  cardiac  extremity,  'this  is  aliuosl  always  a  malig- 
nant diaeaso,  but  tt  may  also  arise  from  iujuriee  (burns  and 
caustic  liquurs). 

Vomittd  Matters. — ThcBG  ihould  alwajiB  be  preserved  for  inspection, 
oipecUlly  in  case*  of  luepected  puiionlng,  nnd  wben  the  vomUing  h  of 
•n  obscure  character. 

Tht  qaantiiy  vomtttd  M  A  time  li  often  iraporlsnt,  u  it  hvlpa  to  r«- 
venl  Ibe  tiEfl  of  the  i[oDikch,  nnd  to  indiole  Iho  extent  to  vrhich  the 
me«U,  of  several  dnys  it  may  be,  sre  rpluined.  Exceaaivuly  lMg« 
[(u*otitioi  ere  cjeclod  in  cssca  of  dilatation  of  tbe  ttomach  duo.  J|~ 
cancer  of  the  pylorus,  or  other  forma  of  ilrlcliire.  Thete  e 
quuititiet  are  often  unlj  tijected  at  intervaU  of  two  or  thre«  d 
toe  ditproportton  between  the  amount  swallowed  on  ■  given  d., 
the  amount  vomited,  ma;  serve  to  indicate  the  retention  of  m 
dayi'  fuod.  The  relatively  Urge  quantUv  vomited  in  certain  0 
aftor  the  twallowing  of  a  imdl  amount  of  bU: 
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to  reveal  somewhat  serious  congestion,  if  not  erosion  or  ulceration,  of 
the  stomach.  The*' coffee  grounds''  vomiting  in  such  cases  is  due 
probablv  to  the  exudation  of  blood,  whose  character  has  become 
altered  by  the  juices  of  the  stomach.    (See  "  Black  Vomited  Matter.") 

The  obvious  character  of  the  vomited  matters  often  explains  an  attack 
of  vomiting,  as  when  we  find  unripe  fruit,  undigested  pie-crust,  and 
similar  articles  brought  up  by  a  sick  child,  or  when  we  find  alcoholic 
liquors  vomited  by  a  drunken  man.  The  degree  of  digestion  undergone 
by  the  ejected  matters  may  be  important,  as  indicating  the  length  of 
time  the  food  has  been  retained.  The  curdled  milk  vomited  by  infants 
does  not  necessarily  imply  an  undue  acidity  of  the  stomach,  but  the 
excessive  tenacity  or  solidity  of  the  curd  may  indicate  that  the  par- 
ticular milk  given  cannot  be  digested. 

Occasionally  a  recent  meal  is  retained  while  former  meals  which 
have  been  so  far  digested  are  ejected,  owing  probably  to  their  being 
more  fluid.  The  character  of  the  matter  vomited,  as  experienced  by 
the  patient,  especially  as  to  sourness,  bitterness,  fetor,  etc.,  is  some- 
times of  value ;  the  smell  and  reaction  can  be  ascertained  by  ourselves. 
The  conjunction  of  great  acidity  in  the  vomited  matters  with  alkalinity 
of  the  urine  has  often  been  noticed. 

The  smell  is  valuable  as  assisting  our  recognition  of  the  nature  of 
the  matters  vomited.  It  is  further  of  great  importance  when  the 
odor  can  be  recognized  as  distinctly  fecal.  Occasionally  various  forms 
of  decomposition  simulate  this  odor;  but  when  it  is  quite  unequivocal 
it  indicates  some  form  of  obstruction  or  strangulation  of  the  bowel, 
or  some  fistulous  communication  of  a  lower  part  with  a  higher  part 
of  the  intestine,  or  with  the  stomach  itself.  The  yeasty  or  frothy 
appearance  of  the  vomited  matters  indicates  ti^at  fermentation  has 
been  going  on  in  the  contents  of  the  stomach.  This  is  often  asso- 
ciated with  the  odor  peculiar  to  this  process,  so  that  the  smell  of  the 
vomited  matter  and  of  the  patient's  breath  resembles  that  of  an  old 
beer  or  porter  barrel.  Torulro  and  sarcinfe  should  be  searched  for  in 
such  case-a.     (See  **  Microscopic  Examination,"  p.  406.) 

Blood  in  large  quantitv  can  be  generally  recognized  as  such  (hsema- 
temesis).  It  is  usually  darker  and  less  frothy  than  that  brought  up 
from  the  lungs.  Largo  hemorrhages  from  the  stomach  are  commoner 
in  simple  gastric  ulcer  than  in  cancer,  although  they  occur  in  both. 
They  likewise  occur  in  connection  with  portal  congestion  due  to  cir- 
rhosis of  the  liver.  Occasionally  large  quantities  of  blood  are  vomited 
from  the  opening  of  an  aneurism  into  the  ossophagus  ;  such  an  acci- 
dent is  usually  rapidly  fatal.  Blood  in  small  quantities,  causing 
florid  streaks  amongst  .the  mucus  and  vomited  matters,  is  not  un- 
common in  any  very  violent  attacks  of  vomiting  if  long  continued. 
Such  streaks  are  specially  apt  to  appear  in  cases  associated  with  con- 
gestion and  catarrn  of  the  stomach  from  diseases  of  the  liver  or  other 
causes.  Dark  Jluids,  resembling  •*  coffee  grounds  "  or  "  sooty  fluids," 
are  almost  always  composed  of  altered  blood  acted  on  by  the  digestive 
juices.  They  are  found  frequently  in  cancer  of  the  stomach,  in 
gastric  ulcer,  in  congestion  of  the  stomach,  in  liver  disease,  and  in 
peritonitis;  their  occurrence  toward  the  end  of  a  prolonged  labor  may 
likewise  be  mentioned  here  as  a  somewhat  serious  symptom. 

Bile  in  the  vomited  matters  is  often  complained  of  when  the 
presence  of  the  altered  blood  just  referred  to  is  really  meant.     Bile  is 
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to  1m  rccofcaized  u  a  greenish  or  jellowiih  riicid  fluid ;  it  ii  iisiully 
f  elio«  at  fint  but  gnta  in  the  later  itages  of  protracttd  vomiting :  it 
may  be  vomiied  up  ia  any  caav  where  Ihe  relcbinj;  and  straining  are 
prulonged,  after  the  tlomBch  has  been  emptied  nf  its  cootento. 

Put  \i  rarelj  ramiled  from  the  >Ii>inacb,  although  very  frequentlj 
brnughl  up  frooi  the  lungs.  Occasionaltj  submuooug  suppuration  of 
Ibettomach,  tlrictureof  the  ccaopbagui,  ororibe  cardiac  oriQce  of  the 
stomach,  and  tbe  opening  of  an  abtceu  iDto  the  slomach,  ma;  give 
riie  to  this  ajmploin. 

TAt  apptaranet  of  mn'ma  and  of  thrtdt  of  bydaiidt  U  im^Hirtant: 
the  round  worm  [aicarii  lumbriooidet)  i<  the  only  one  commoDly 
met  with  in  inch  a  way.  It  ia  occasionally  vomited  by  children 
during  illne^si'*  uf  vaHouj  hinds  not  direcllj  related  to  the  pretence  of 

The  microscopic  txaminnlion  of  the  vomittd  matteri  fPvcaU  muscular 
fibres,  starch  granules,  oil  gtubules,  and  ahreda  of  vegetable  liHue, 
according  to  the  diet  or  tbe  patient.  CrysUU  of  maricariQe,  etc.,  ar* 
also  oftrn  leen.  Blood,  jiue,  etc  ,  may  be  recoenised,  if  th«ir  structure 
be  not  destroyed  by  the  digestive  Suidi.  "  Cancer  cells  "  can  seldom 
or  never  be  recugnlEed  as  such  with  any  degree  of  carLainty.  Tbe 
growth  known  as  Thi-ula  cerevuix,  or  the  yeast  plant,  is  olXen  found 
In  fermenting  matter  from  the  itomach.  (See  Fig.  80.  Chapter  XII.) 
■Sareiiuc  should  likewise  bo  searched  fur  when  there  is  fermenlation. 
or  in  cases  of  nccumulnlion  of  the  contetils  of  the  stomach.  (See 
Fig.  (10.)     They  are  found  in  many  cases  I'f  dilatation  uf  this  organ, 
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from  whalever  cause,  in  ulcer  and  cancer  of  the  stomach  without 
dilatation,  and  in  certain  cases  of  gastric  catarrh.  Their  pretence  or 
absence  cannot  be  relied  on  in  the  differentiul  diagnosis  of  theae 
aflWiions.  These  are  little  square  struoturM  resembling  wool-pack*, 
from  which  tfaey  take  Ih'^fr  name.  When  found  in  the  stomach  or 
it*  contents  thay  are  called  Sarcinit  vmlrituli.  but  similar  tinicture* 
have  been  found  in  the  urine  (see  Chanter  XIII.),  and  in  varioiu 
other  fluids  of  the  body.     Digestion  of  the  vomiied  mslitr  in  liquor 

JDlnun   brings   out  the  appearance  of  the  sarcinie  somew' 
Istinctly. 
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For  the  appearance  of  booklets,  etc.,  from  hydatids,  see  Fig.  72. 
Casts  of  the  gastric  follicles  have  been  described  by  Dr.  Fen  wick 
as  occurring  in  vomited  matters. 

Erudatiojis  and  regurgitation  of  food  or  fluids  are  to  be  con- 
sidered as  to  the  time  at  which  they  occur  with  regard  to 
meals.  A  slight  amount  of  regurgitation  of  milk,  a^r  suck- 
ing, is  quite  natural  in  infants.  In  adults,  regurgitation  may 
occur  during  the  process  of  digestion ;  in  such  cases  it  is 
usually  accompanied  with  pain  and  excessive  acidity  ("heart- 
burn '  ).  There  may  be  a  rising  of  fluid  into  the  mouth,  how- 
ever, without  acidity ;  indeed,  the  fluid  which  thus  ascends 
from  the  stomach  or  oesophagus  may  be  quite  bland  or  even 
alkaline ;  such  "  waterbrash  "  (pyrosis)  is  always  an  indica- 
tion of  digestive  disorder,  and  occasionally  of  serious  lesions  of 
the  stomach.  Apart  from  the  ascent  of  actual  fluid  from  the 
stomach,  the  patient  may  be  conscious  of  excessive  acidity, 
and  the  gas  belched  up  may  be  recognized  as  very  sour.  At 
times  the  eructations  have  the  sharp  smell  of  rancid  butter 
(butyric  acid  fermentation) ;  at  other  times  there  is  the  smell 
of  sulphuretted  hydrogen ;  sometimes  the  gas  is  inodorous, 
and,  as  a  rarity,  it  has  been  found  inflammable.  Occasion- 
ally oesophageal  vomiting  resembles  regurgitation  from  its 
occurring  just  after  attempting  to  take  food,  although  this  has 
not  really  entered  the  stomach. 

Flatulence  and  Hiccup. 

Flatulence  manifests  itself  by  distention  in  the  region  of  the 
stomach  and  bowels,  causing  often  a  certain  amount  of  pain 
and  discomfort  in  these  situations,  relieved  to  some  extent  by 
the  passage  of  wind  from  the  mouth  or  from  the  anus. 
Rumbling  noises  and  colicky  pains  oflen  attend  the  passage  of 
wind  along  the  intestinal  tract.  But,  in  addition  to  these 
more  obvious  symptoms,  wind  in  the  stomach  often  gives  rise 
to  pain  between  the  shoulders,  or  about  the  heart,  to  giddi- 
ness, faintness  for  a  minute  or  two,  palpitations  of  the  heart, 
etc. 

The  period  in  the  process  of  digestion  at  which  the  flatulence 
begins  to  appear  should  be  ascertained,  as  also  the  influence 
which  certain  articles  have  in  determining  the  flatulence  (vege- 
tables, saccharine,  starchy  and  fatty  foods,  tea,  tobacco,  alcohol, 
etc.).  The  peculiar  fermentation  which  leads  to  the  produc- 
tion of  gas  may  be  often  guessed  at  by  the  description  which 
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the  paLient  givtu  uf  tlie  tiidte  aad  smell  of  the  eructalkms,  ur 
perhaps  it  may  be  judged  of  by  the  obaervyr.  The  laclic 
acid,  the  butyric  ucid,  and  the  alcoholic  fcrmcntut'iuu^  are  the 
communeeL  The  gii^  ia  Bometinies  quite  inodorous,  and  it 
occasionally  appears  so  soon  after  the  taking  of  food  that  il 
C4tn  scarcely  have  haii  time  to  result  from  fermentation.  At 
utlier  times  a  ililated  stomacb  with  visible  peristaltic  move- 
nK'nt  may  be  filled  with  fermenting  matters,  and  the  gas 
brought  up  may  have  a  beery  smell. 

The  repeated  passage  of  wind  from  the  bowel  in  cases  of  in- 
testinal obstruetion  serves  to  show  that  the  obstruction  is  not 
absolute.  The  suppresiiou  of  the  passage  of  wind  leads  in 
cases  of  this  class  to  exce^ive  tympanitic  distention  of  the  ab- 
domen, especially  if  the  seat  of  obstruction  be  low  down,  so  a« 
to  lend  to  distention  of  the  colon. 

In  addition  to  intestinal  obstruction,  the  accumulation  of 
wind  in  the  bowels  ia  commonly  observed  in  poritonitis,  both 
acut«  and  chronic  (puerperal,  traumatic,  ana  tubercular,  as 
well  AS  <ilher  forms  >.  In  enteric  fever,  a  certain  degree  of 
tills  "  tvmpiiuites  "  is  habitual,  and  in  adynamic  stales  in  thta 
and  other  diseases  it  often  assumes  alarming  charaetera.  In 
disease  of  tlie  liver,  and  in  ascites  renulting  from  that  or  other 
causes,  such  flatulent  distention  is  most  distressing  and  ofleD 
seems  to  tlie  patient  the  essence  of  the  i^seaee.  In  rickets, 
and  in  some  forms  of  infantile  disease  ehnmcteriEed  by  diges- 
tive derangement,  distention  of  the  bowels  is  so  habitual  as  lu 
lead  to  a  permanent  enlargement  of  the  belly,  sometimes  simu- 
lating more  serious  disease. 

In  cardine  disease  the  digestive  functions  are  often  impaired, 
probably  from  passive  cougeetiou,  and  distressing  flatul»ic«  in 
the  stomach  iVom  this  or  from  nervous  causes  may  be  the 
result :  this  fact  is  all  the  more  important  as  flatulence  very 
often  gives  rise  to  symptoms  simulating  heart  disease,  such  as 
fluttering,  irregularity,  oppreesion,  and  brealhlcssncss,  and  so 
these  symptoms  may  be  niisint^rpreled.  Flatulence  in  the 
Htomacti  and  bowels  ia  one  of  the  commonest  features  in  caseB 
of  hysteria.  A  sensation  cmiipared  to  the  ascent  of  a  ball  of 
wind  to  the  throat,  pru^liicing  a  sense  of  imi>en<ling  suffoca- 
tion, is  often  descrilKtl  by  hysterical  patients  (globus  hys- 
tericus). 

Hiemji  is  common  as  appearing  readily  in  certain  peraons 
after  eating  or  drinking ;  ivhen  of  short  duration  it  Is  seldom 
of  much  importance-  I'rulracted  duratiiin  of  hiccup  is  always 
a  serious  sj'roptora,  esiiecially  in  fovera  or  other  illnesses  with 
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much  nervous  prostratiou,  in  diseases  of  the  liver  and  kidneys, 
and  in  cases  of  intestinal  obstruction. 

State  of  the  Bowels — Abdominal  Pain. 

The  state  of  the  boivels  requires  to  be  noted  in  most  cases. 
In  healthy  subjects  the  bowels  act  about  once  in  the  twenty- 
four  hours :  certain  persons  have  two  motions  in  the  day,  or  a 
motion  only  once  in  two  days,  without  any  real  departure 
from  health.  In  children  the  motions  are,  as  a  rule,  more 
frequent  than  in  adults,  and  in  young  infants  three  or  four 
motions  in  the  twenty-four  hours  may  be  regarded  as  normal. 
In  judging  of  the  frequeney  or  infrequency  of  the  motions,  as  an 
index  of  disease,  we  must  have  regard  to  the  quantity  and 
quality  of  the  food  used,  and  the  amount  of  muscular  exercise. 
Scanty  food,  or  the  use  of  food  that  can  be  nearly  all  absorbed 
without  residue,  and  the  absence  of  active  exercise,  tend  to 

f>roduce  scanty  and  infrequent  motions.  Constipation,  pro- 
onged  beyond  three  or  four  days,  must  be  regarded  as  an  ab- 
normal state :  occasionally,  however,  there  is  an  interval  of 
nearly  a  week  between  the  motions  in  persons  who  reckon  this 
their  natural  condition.  The  frequency  of  the  motions  should 
be  stated,  if  possible,  as  to  the  actual  number  of  stools  in  the 
twenty-four  hours :  occasionally,  it  is  important  to  know 
whether  the  frequency  is  less  during  night,  and  then  the 
number  of  stools  by  day  and  by  night  may  be  given  sepa- 
rately. Sometimes  two  or  three  motions  occur  so  close  together 
as  to  make  it  almost  fair  to  reckon  them  one  motion,  particu- 
larly if  no  frequency  exists  at  other  parts  of  the  day.  The 
influence  of  certain  meals  may  often  be  seen  in  determining 
several  motions  at  particular  tmies,  as  immediately  on  begin- 
ning breakfast,  although  there  may  be  no  disturbance  after- 
ward. In  children  the  relation  to  taking  food  is  often  so 
marked  as  to  give  rise  to  the  erroneous  idea  of  the  milk  iust 
swallowed  having  passed  at  once  through  the  bowels.  The 
influence  of  movement  and  exertion  mav  sometimes  be  traced 
in  the  same  way  ;  the  relative  frequency  of  the  stools  at  par- 
ticular times,  and  under  particular  circumstances,  has  often  to 
be  specially  noted,  in  order  to  give  us  a  true  idea  of  the  state 
of  the  case. 

The  consistency  of  the  motions  is  the  next  |x>int  of  impor- 
tance ;  it  has  a  distinct  bearing  on  the  question  of  frequency, 
but  this  subject  naturally  falls  to  the  section  on  the  character 
of  the  stools  (p.  413). 
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The  decree  ofjorce  or  slrainimj  Juriug  dHfeculiuU,  the  pree- 
ciice  of  pain  in  the  bowels  (see  next  section),  the  force  with 
which  the  motioufi  are  expelled,  the  pu^agc  of  wind  with  the 
motions,  and  the  preaenceoffaiutness  or  sickness  before,  during, 
or  after  defecation,  are  all  points  which  should  be  inquired 
into,  particularly  in  cases  ot  diarrhcea  and  cons  filiation,  and 
of  partial  obstruction  of  the  bowel.  Ktraining  is  of  two  kinds ; 
the  one  where  dry,  hard  feces  have  to  be  forced  onward  by 
great  muscular  effort,  or  where  mechanical  obstruction  in  tlie 
Bowel,  in  any  part  of  its  course,  leads  the  patient  to  feel  as  if 
this  were  required ;  the  other  form  consists  of  a  feeling  m  it' 
something  more  were  just  about  to  pass  at  the  anus,  even  when 
nothing  or  only  a  little  bloody  slime  may  be  present :  this  last 
variety  is  termed  "  tenesmus." 

IfAere  motions  ore  passed  in  bed  and  without  notice,  it 
should  he  ascertained  whether  this  arises  from  uncousdausnees, 
from  defective  sensibility  in  the  parts,  from  paralysis  of  the 
sphinctere,  from  great  fluidity  of  the  niKtions,  trom  sjmsmodic 
or  irregular  action  of  the  bowel,  from  Inability  of  the  patient 
arising  from  pain  or  paralysis  to  effect  the  neceuary  move~ 
ments,  Irom  idiocy  or  defective  intelligence,  from  indifferenoe, 
or,  in  children,  from  shyness  or  want  of  training.  The  inlen- 
tional  or  wilful  soiling  of  the  bed,  so  as  to  mislead  or  to  secure 
attention,  should  also  be  remembere<l  na  an  occasional  occur- 
rence.    (Compare  p.  i'l'A.') 

Pain  in  the  Abdomen  and  Bowel. — Pain  in  the  region  of 
the  bowels  is  of  such  importance  that  we  must  try  to  dis- 
criminate the  different  forms,  and,  as  we  cannot  say  at  oncse 
wtietber  the  paiu  is  in  the  bowels  themselves,  or  in  adjacent 
organs,  we  must  conddcr  them  together. 

Abdominal  leiideme*»  may  he  general  or  local,  and  alt 
degrees  of  tenderness  to  the  touch  are  met  with.  Generalized 
tcndomcss  is  found  in  peritonitis,  sometimes  to  an  extreme 
degree,  so  that  the  least  touch,  or  even  the  pressure  of  the  bed- 
clothes is  painful ;  llie  most  oxteniiive  peritonitis,  however, 
may  exist  with  but  little  lendemcsA ;  and  in  certain  puerperal 
cases,  and  in  the  ehrvuic  forms  of  {feritonilis  the  teu<lernasa  is 
oflen  extremely  slight,  or  eveu  altogether  absent.  Apart  from 
wounds  and  ottier  uijuries,  surgical  operations,  and  cnildbirtli, 
we  find  acute  peritonitis  to  arise  most  frequently,  perhapa, 
{torn  perforation  of  the  stomach  and  bowels,  in  the  course  of 
gastric  and  intestinal  ulcers,  enteric  fever,  and  affections  of 
the  decum  and  vermiform  appcudix.  Abscesses  and  accumu- 
UtioQS  of  various  kinds  may,  by  rupture,  produce  the  same 
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effect  (hepatic  and  renal  abscess,  severe  intestinal  obstruction, 
hydatids,  ovarian  cysts,  vertebral  abscess,  rupture  of  gall- 
bladder, ulceration  of  gall-duct).  Tubercular  deposits,  although 
commonly  associated  with  chronic  peritonitis,  sometimes  set  up 
an  acute  attack.  The  previous  history,  the  mode  of  onset,  and 
the  other  concurrent  symptoms  must  here  guide  the  diagnosis. 

Sometimes,  however,  peritonitis  arises  without  any  obvious 
cause  (so-called  idiopathic).  Certain  cases  of  rheumatism 
affecting  the  abdominal  walls  are  not  easily  separable  from 
peritonitis,  as  tenderness,  fever,  and  vomiting  may  all  be 
present.  In  many  cases  of  hysteria  there  is  extreme  sensi- 
tiveness and  shrinking  on  touching  the  abdomen :  the  absence 
of  pyrexia  in  such  cases  usually  serves  to  negative  the  idea  of 
acute  inflammation. 

Localized  tenderness^  from  circumscribed  peritonitis,  is  found 
particularly  over  the  caecum  (perityphlitis),  and  in  the  neigh- 
borhood of  the  uterus  (perimetritis,  pelvi-peritonitis,  etc.).  Oc- 
casionally a  localized  peritonitis,  particularly  over  the  liver, 
is  found  associated  with  Bright*s  disease,  syphilis,  and  other 
depraved  states ;  and  a  localized  peritonitis  is  said  to  be  some- 
times produced  by  embolic  lesions  in  the  spleen.  A  peri- 
tonitis beginning  as  a  localized  or  circumscribed  affection  may 
suddenly  oecome  general. 

Localized  tenderness,  however,  may  likewise  be  due  to 
various  affections  of  the  abdominal  organs  themselves  apart 
from  peritonitis :  we  aim  at  determining  the  site  of  the  ten- 
derness in  relation  to  the  organs,  and  at  discovering  any  alter- 
ations in  the  size,  position,  shape,  or  density  of  the  viscera  in 
question.  (Congestion  and  cancer  of  the  liver,  cancer,  inflaib- 
mation,  or  ulceration  of  the  stomach,  dilatation  of  the  gall- 
bladder, calculous  affections  of  the  liver  and  kidneys,  inflam- 
mations, dilatations,  and  displacements  of  the  kidneys,  disease 
of  the  suprarenal  capsules,  inflammations  of  the  ovaries, 
uterus,  or  bladder,  and  aortic  or  other  forms  of  abdominal 
aneurisms,  may  be  mentioned  in  this  connection.) 

O/Z/c— spasmodic  and  painful  contraction  of  the  bowel — 
often  produces  pain  quite  as  great  as  that  of  peritonitis :  the 
parts,  however,  are  seldom  very  tender;  pressure, indeed,  may 
relieve  the  pain :  the  temperature,  moreover,  is  usually  nat- 
ural. In  severe  persistent  colic,  a.ssociated  with  constipation, 
the  question  of  lead  poisoning  should  he  considered.  In  an 
attack  of  abdominal  pain,  with  constipation  and  vomiting, 
even  when  no  local  tenderness  or  tumor  is  complained  of,  the 
hernial  regions  should   be  carefully  examined,  at  least,  in 
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patieDts  of  whose  history  we  ar«  ignorant,  and  th«  ({Ucetion  of 
hernia,  internal  strangaiation,  invagiDation.  etc.,  must  be 
conaidered  before  resorting  to  energetic  cathartirs. 

Ab<lr>minal  puins,  apart  from  any  evidence  of  peritonitis, 
intestinal  ubstmetion,  ur  inHnmmations  of  the  viscera,  some- 
timea  occur  in  such  a  fonn  as  to  lead  to  the  diagnneis  of 
abdominal  neuralgia,  but  this  must  alw*ays  be  accepted  with 
the  greatest  reserve.  Affections  of  the  mesenteric  glands 
(tiibereular  and  malignant)  are  often  afsodated  with  severe 
pain  of  obscu  re  origin,  and  old  adheHoos  of  the  intestinca  may 
give  rise  to  pain  ap[>caring  at  particular  times  in  connection 
probably  with  the  varying  position  of  the  bowi^I,  without  any 
recent  in  H animation.  Neuralgic  pains  referred  to  the  region 
of  the  groin  are  on«n  due  to  uterine  disorders.  In  chronic 
peritouitiB  the  pnin  varies  much  in  severity ;  there  may  be 
extensive  disease  of  this  kind  without  any  remarkable  pain  or 
tenderness  having  ever  been  noticed  by  the  patient ;  variations 
in  the  severity  of  the  pains  in  such  cases  depend  probably,  iu 
part,  on  the  dragging  of  a^lheeioos,  as  jUst  deecribcti,  occurring 
particularly  iu  connection  with  vomiting,  with  the  movements 
of  the  ImihoIs,  <lidteDtion  of  the  intestines,  etc. ;  fresh  attacks 
uf  acute  inflammation,  supervening  iu  chronic  peritonitis,  may 
sometimes  lie  recognized  by  the  paiua  being  associated  with  b 
B|)ecinl  local  tenderness,  and  with  an  elevation  of  the  general 
temperature. 

Abscesses  and  tumors,  especially  aneurisms  of  the  aorla.and 
malignant  disease  of  the  abdominal  organs,  or  affections  of  the 
boD«s,  otlen  ciiuse  severe  abdominal  paim^  during  the  early 
stngea  at  which  their  existence  cannot  be  recognised  by  the 
most  careful  physical  examination. 

Pains  Msoeialed  mtk  defecaiion  arc  of  various  kinds.  When 
there  is  only  slight  pain  just  before  the  bowels  act,  passing 
away  soon  after  the  motion,  it  is  of  but  little  couse(|Uence : 
this  is  very  common,  especially  in  all  forms  of  looseness  of  the 
bowels,  and  in  connection  with  the  action  of  many  purgatives. 
When  the  pains  are  more  suven',  of  a  griping  chamcier,  and 
i'reuuently  recurring,  cnnHitU-rable  importance  u  to  l>e  attached 
to  thtm.  Looeeiiess  of  tlie  ImiwoIs  with  such  pain.t  often  pro- 
OM-ds  from  the  irritation  sot  u|i  by  inipru|ier  or  undigested 
Amd,  fruit,  etc.;  in  dysenteric  diurrhiea  and  dyu-ntery,  the 
imiuii  nccHmijHinying  defecation  are,  as  a  rule,  of  a  more  sLraiu- 
ing  chuntclcr,  au<l  the  sense  of  the  bowel  not  being  properly 
nuicviMl  is  usunlly  very  marked  (tenesmus). 

I'ainful  defecation,  with  constipation,  is  commonly  due 
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the  size  and  hardness  of  the  fecal  masses  being  such  as  to  give 
rise  to  pain  from  this  alone ;  the  masses  are  sometimes  so  hard 
or  so  large,  and  the  rectum  so  much  paralyzed,  that  even 
painful  forcing  with  the  abdominal  muscles  fails  to  dislodge 
the  feces,  and  they  have  to  be  softened  by  enemata,  or  even 
scooped  out  mechanically.  With  hard  masses  of  this  descrip- 
tion any  tender  parts  of  the  rectum  and  anus  are  apt  to  be 
rendered  exquisitely  painful.  Inflamed  piles,  fissures  of  the 
anus,  prolapse  of  the  rectum,  fistula,  and  various  forms  of 
stricture,  inflammation,  ulceration,  or  excoriation  of  the  parts 
may  be  mentioned  as  common  causes  of  exquisitely  painful 
defecation ;  a  careful  examination  of  the  parts  is  often  neces- 
sary to  avoid  serious  mistakes. 

Appearance  of  Motions. — The  motions  should  be  examined  as  to 
several  points  ;  the  most  important  of  these  will  now  be  considered. 

Consistency:  we  ascertain  whether  the  motions  are  *' formed" — <tbat 
is,  possess  the  cylindrical  shape  of  the  bowel ;  the  diameter  of  the 
pieces  of  fecal  matter  is  of  importance  in  the  diagnosis  of  stricture  of 
the  lower  bowel,  as  in  certain  cases  they  are  found  to  be  very  narrow, 
or  perhaps  flattened  and  ribband-like.  Somewhat  globular  masses  of 
various  sizes,  usually  hard  and  dry  (scybala),  are  often  found  in  cases 
of  constipation ;  such  pieces  have  lost  much  of  the  moisture  and  gas 
naturally  contained  in  feces,  from  their  being  long  retained  in  the 
pouches  of  the  large  bowel.  Feces  long  retained  often  fail  to  float  in 
water,  on  account  of  this  loss  of  gas.  If  the  motion  be  not  "  formed," 
it  should  be  described  as  to  whether  it  has  the  consistence  of  a  thick 
or  a  thin  pultaceous  mass,  or  whether  it  is  chiefly  fluid,  with  a  few 
solid  masses  interspersed.  Fluid  motions  are  often  described  as  resem- 
bling "pea  soup"  (enteric  fever);  "rice  water"  (cholera);  or  the 
**  scrapings  of  meat  "  (dysentery) ;  etc. 

The  color  of  the  motions  is  sometimes  described  simply  by  the  terms 
dark,  light,  green,  black,  etc.  Occasionally  it  is  indicated  by  refer- 
ence to  the  cause  of  the  color ;  thus  we  speak  of  much  bile  or  little 
bile  being  present.  The  natural  color  of  the  motions  is  derived  from 
the  biliary  coloring  matter  ;  whitish  or  "clay-like  "  motions  are  found 
when  there  is  an  absence  or  a  diminution  of  bile. 

Blood — Melcena. — Black  motions  from  altered  blood  are  found  when 
blood  is  mixed  with  the  motions  in  such  proportions  and  at  such  parts 
of  the  digestive  tract  as  to  be  acted  on  by  the  gastric  and  intestinal 
secretions,  as  in  gastric  and  intestinal  ulceration,  and  some  forms  of 
hemorrhage  from  portal  obstruction.  When  the  hemorrhage  is  large, 
from  whatever  cause  this  may  arise,  the  blood  preserves  much  more 
of  its  usual  color.  When  the  bleeding  is  from  piles,  fistula,  polypus, 
and  cancer  of  the  rectum,  or  from  other  lesions  of  the  lower  bowel, 
the  blood  in  the  motions  usuallv  retains  its  typical  appearance  as 
blood,  with  more  or  less  of  a  florid  color. 

Black  motions  are  not  at  once  to  be  presumed  to  derive  their  color 
from  altered  blood,  as  various  medicines  render  the  motions  dark, 
particularly  iron,  bismuth,  and  charcoal,  and,  to  a  less  extent,  lead, 
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i  atben ;  m  logwood  ttmSn* 
I  aomctimea  c&lled   to   IhU   peculiaziLj. 
Mercurial  purgRtives  often   render  the  moliona  darker,  but  lhi»   U 

Krlly  owing,  no  doubt,  to  their  being  thiia  rendered  more  bilioui. 
DtioDi  with  what  looki  like  unmixed  »nd  unaltered  bile  [a  greeniih, 
yellowiab,  glairj  fluid)  are  occasionally  leen. 

Green  motiom  are  cotDmon  in  infantile  d!arrh<eB ;  tbej  may  peniit 
far  B  considerable  lime  after  the  diarrbcEi  has  b«ea  checked ;  motions 
paised  with  a  yellow  color  sometimes  change  their  appearance,  to  that 
nnpkini  witb  yellow  motions  originally  may  be  green  after  the  lapse 
of  some  houri  when  produced  by  the  nur^e  for  inspection.  Some- 
limes  the  motiona  are  almcHt  white, not  unlike  boiled  bread  aod  milk. 
In  children  the  molioni  often  present  a  while  cunfv  appearance  aod 
poteeas  a  coiirish  tmell,  and  not  unfrequenlly  undigested  massea  of 
curdled  milk  are  found  mixed  up  with  the  feculent  mailer. 

Mueui  is  passed  in  large  quanlit;  in  some  cases  of  tDvagination  of 
the  bowel — large  quantities  of  glairj, clear, gum-like  material  coming 
away  with  liille  or  no  fecal  matter.  Such  mucus  may  be  colored  with 
a  little  blood,  or  associated  with  large  quantities  oX  it.  Hucu>,  uru- 
alljr'of  a  leas  transparent  kind,  is  found  more  or  leas  in  ca^es  of  dys- 
entery, and  in  such  cases  a  Utile  bloody  mucus  may  conslitllle  the 
whole  of  a  motion,  voided  with  a  feeling  of  grant  urgency,  and  pa!«ed 
with  much  pain  and  straining.  Other  forms  of  mucous  disctiargc, 
consisting  of  mora  opaque  yell(>wish  flakes  and  shreds,  are  passed  in 
cases  of  catarrh  of  the  bowel,  end  considerable  casts  of  parU  of  the 
intestinal  tract  are  voided  in  certain  cues  of  so-called  "  mucous  dls- 

Shredt  "f  mucus  are  often  spoken  of  by  patients  as  ''skins,"  and 
are  sometimes  confounded  by  them   with  portions  of  disinlegtatAd 

Pa*  in  the  motiim*  may  proceed  (torn  various  affections  of  the  lower 
bowel  jUEt  named  in  connection  with  bleeding  from  the  Fame  situation 
(see  p.  4131,  and  some  admixture  of  pus  is  common  in  dysenteric 
motions  and  in  Ihe  aflection  referred  to  ni  intestinal  catarrh.  InSam- 
malions  of  the  cscum  coraelimes  jesult  in  the  discharge  of  pus  from 
the  bowels. 

Various  abtce-'ses  open  into  Ihe  bowel,  and  may  thus  give  a  whitish 
csMting  to  the  feces,  or  furnish  a  considerable  quantity  of  pus.  Of 
these  Ihe  mosl  common  are  pelvic  absoesses,  connected  with  child- 
birth, or  affections  of  the  womb;  hut  aliscestes  arising  from  the  kidney 
and  oiher  organs  in  the  abdomen,  and  even  psnas  abacesees,  occasion- 
ally burst  into  the  bowel.  Abscess  of  the  prostate  usually  opens  in 
this  way.  Sometimes  a  cancerous  tumor  breaking  down  prnsenu 
something  like  a  purulent  deposit  In  the  feces.  Portions  of  howal 
which  have  sloughed  may  al<o  be  voided  with  the  motions,  usually, 
however,  in  a  gangrenous  or  disinlegraled  slate.  This  occurs  in  cer- 
tain cases  of  recovery  from  invaglnalii>n  of  the  bowel. 

Il'orins  are  usually  seen  quite  readily  if  the  motions  are  examined 
at  all,  at  lea^t  in  Ihe  ease  of  round  worm;  [atiMrui  lumbrieaidu),  And 
tapeworms  ((*niiB  of  various  kinds).  Thread  worms  (ozyunrfMl, 
however,  require  lo  he  looked  for  m'<TiB  closc'ly  as  they  are  smnll. 
Their  moremenis,  when  eipellvd  alive,  aesitl  in  their  roenenl-"- 
(SMFIgs.  ai  and  C'i.)    The  mcr«  ttatemenl  of  patient*  as  tu  tba 
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s  should  be  received  with  caution  ;  Itie;  must  be  mode 
to  ijesoribe  the  fi]ipear»ncefl  seen,  itnd,  ir  possible,  fragments  of  tape- 
worms should  be  irought  for  exKmlnation,  and  direcliona  ebould  be 
given  for  the  narrow  ports  to  be  speeially  looked  for  and  presersed  for 
sorutiiijr,  to  see  if  tbe  bend  of  the  paniBilo  is  included  in  the  mi 

Fio,  i;2. 


QtfHrUttr  iwmirtitatt 


The  different  kinds  of  tanin  may  be  recognized  bj  the  uppearanoe  I 
of  the  bead,  and  hy  tbe  miproecopic  exaniination  of  the  proglottid^  1 
with  regard  to  the  •rrangenient  of  the  passageiin  Ihe  uterui,  i  '"' 
the  ova,  etc.  For  tbiE  purpose  one  or  two  of  tbe  lar^e  legmenta  ■» 
placed  on  a  microtcnmc  slide  lo  dr;  (after  iiamersioD  m  ilrotig  spirit) 
■o  as  lo  bo  reodiirGd  transparent.  The  t(rnia  tolvtm  and  the  lomla 
ntdioeaneUata  are  the  only  tapowomi]  Common  in  this  coiintrf.  (Sofl 
Pigi.  S8-e7-)  BoihrioeepAatui  tatia  is  another  varletj  of  tapeworni, 
eharaclanxed  by  ibe  pretenee  of  two  deep  depreoion? — one  on  each 
■Ida  of  the  hoad — instead  of  the  auckera  as  in  those  Sgured  here. 

Bound  worms  reeetnhle.earth- worms  in  jccneral  appeaniDce,  althoiiKb 
paler  in  color.     The  female  worm  Is  usually  about  ihe  length  of  tne 
page  of  this  book,  and  tbe  ninle  ]»  considerably  smaller  (400  mm.  and 
3S0  mm.  respectively  na  a  maximum).      When  dry,  however,  thef  I 
shrivel  up  to  some  extent.  1 

Porlumt  nf  Kyiatiil*  are  Boinelioies  expelled  with  Ihe  motions.   Aitj  1 


Fatly  malttr  la  oocMioiially  found  in  Ihe  motions  in  large  quanlitv; 

il  has  been  noticed  in  certain  CB^esofdiieiuie  of  the  caacreBS.    Smaller  I 

quanlltlsB  of  oily  material   may  be  paueil  from  the  inability  of  tha  J 

patient  to  digest  or  absorb  the  fut  in  ihu  food  or  the  oil  adniiniste'*^  ' 

I    HinedlelDO. 

Oail-»lotu»  must  be  xmrcbed  for  in  the  way  described  elsewhera  | 
riM  "  Jftundioe,"  p.  42~j  when  llie  dlieovory  of  them  is  imoortHnt. 
We  must  accept  the  statement  of  patienlt  as  to  passing  gall-ttonei 
1   with  great  reserve,  unless  they  can  be  produced,  or  unless  ihey  have 
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been  found  in  the  way  described,  as  hardened  feces  and  intestinal  con- 
cretions are  sometimes  mistaken  for  them. 


Fio.  66. 


Fig.  67. 


Head  of  Uuiia  $oiiHm^  armed  with 
a  circle  of  hooklets,  Bhowing  two  of 
the  fonr  suckers.     (Dr.  Cobbold.) 


Ilead  of  Uenta  medioeemenata  (not 
armed  with  booklets',  showing  two  of 
the  four  suckers.  (Drawn  by  Dr. 
John  Wilson.) 


BoneSj  coinSf  artificial  teeth,  and  various  other  things,  swallowed  by 
accident,  are  often  found  in  the  motions  after  very  variable  periods, 
extending  sometimes  to  several  months,  after  the  accident.  Such 
articles  are  often  more  or  less  corroded  by  the  digestive  fluids ;  any 
animal  matters  in  the  article  are  usually  greatly  diminished  in  bulk, 
or  even  quite  absent.  The  metallic  parts  acted  on  may  have  caused 
discoloration  of  the  motions  during  the  period  the  article  was  re- 
tained. 

The  smell  of  the  stools  is  sometimes  particularly  offensive,  and  special 
odors  can  sometimes  be  recognized  as  peculiar  to  certain  conditions, 
but  they  are  not  easily  described.  Amongst  the  most  offensive  are 
dysenteric  motions,  and  the  motions  in  certain  forms  and  stages  of 
enteric  fever.  In  the  diarrhoea  of  children  the  milk  sometimes  under- 
goes a  peculiarly  offensive  decomposition,  controlled  in  certain  cases 
Dy  the  previous  boiling  of  the  milk.  In  jaundice  also  the  motions  are 
often  venr  disgusting,  and  in  Fome  cases  of  gastric  and  biliary  derange- 
ment, ^urne^s  can  often  be  recognized  as  characterizing  the  motions 
of  children,  and  such  motions  are  often  distinctly  curdy.  The  odor 
of  sulphuretted  hydrogen,  present  in  natural  feces  to  a  variable  extent 
accoraing  to  the  nature  of  the  food,  is  extremely  marked  during  the 
internal  use  of  sulphur  and  some  of  its  compounds.  Other  medicines 
may  also  communicate  their  special  odor  to  the  stools. 

The  clinical  signifixiance  of  cotistipation  and  diarrhcea  varies 
extremely.    Slight  indications  have  been  inserted  in  enumer- 
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ConstipRtioD  ia  extremely  common  in  its  slighter  forms,  in 
connection  with  diaorders  of  digestion,  especial^  such  as  pro- 
ceed from  nervouB  causes,  worry  of  business,  irregularity  in 
habits,  etc.  But  similar  causes  lead  in  some  subjects  to  diar- 
rh<Ba.  Alternations  of  constipation  and  diarrhiEti  are  common 
in  certain  forms  of  gastro-int^tinal  disorder,  and  are  met  witli 
even  in  dyscnterv  and  enteric  fever.  Oecasiooally  also  the 
.  constipation  usual  in  cancerous  obstruction  of  the  rectum  ia 
varied  bv  an  ictercurrcut  profuse  diarrhiva.  A  constipated 
state  of  the  bowels  is  habitual  at  the  beginning  of  many  febrile 
disorduts.  Pretly  obstinate  constipation  ia  so  frequent  at  the 
beginning  of  meningitis  as  to  afford  an  important  indication 
of  itA  onset.  Occasionally  a  preexisting  diarrhoea  is  replaced 
by  constipation  on  the  supervention  of  meningitis.  Constipa- 
tioD  when  protracted,  especially  when  associated  with  vomit- 
ing or  hiccup,  and  abdominal  pain  and  swelling,  should  always 
dictate  the  necessity  of  examining  for  hernial  strangulation, 
even  in  the  leas  usual  situations,  or  for  considering  the  ques- 
tion of  internal  obstruction  in  its  various  forms,  or  of  invagi- 
nation of  the  bowel.  The  occurrence  of  visible  peristalsis,  and 
loud  rumbling  or  gurgling  noises,  indicate  mechanical  ohstrao- 
tion :  in  such  cases  an  examination  of  the  rectum  by  the  fin^r 
is  usually  called  for  in  the  diagnosis.  Chronic  peritonitis 
Bometimee  leads  to  similar  symptoms.  ParalyEie  of  spinal 
origin  occasionally  gives  rise  to  constipation  of  such  an  obsti- 
nate character  as  to  suggest  the  idea  of  obstruction. 

Diarrb<ca  attends  ccrlain  febrile  states,  apart  from  any 
specific  intestinal  affection,  being  induced  in  some  way  by  the 
pyrexial  state,  or  the  [uisoned  condition  of  the  blood,  ana  per- 
tiaps  by  the  inability  of  the  patient  to  digest  the  food  taken 
in.  especially  if  overfed  with  rich  auimal  souns.  Even  in 
healthy  subjects,  Indici'stible  or  iindig;ested  fooa  gives  rise  to 
looseness  of  the  bowels,  usually  associated  with  griping  paitis. 
Poisonous  subetnncca  ofkeii  produce  severe  diarrb«H.  In  addi- 
tion to  the  well-known  callutrtics  and  the  irritant  poisons,  cer- 
tain forms  of  shell-fioh  and  the  Hef^h  of  animals  In  certain  stat«a 
of  decomposition  may  be  mcntioneil,  and  s[)epia1  chiingrs  from 
the  preparation  of  the  foo<l,  occurring  at  times  in  sausages, 
pies,  etc.  The  influence  of  impure  water,  the  leaking  nf  sew- 
age pi|>es,  the  emanations  from  foul  drains,  and  the  ctimstjo 
and  other  influent^es  which  lend  to  dysentery  may  be  men- 
tioned iu  this  eouuectton.    Cholera  in  its  epidemic  form,  and 
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in  the  less  severe  forras  known  as  British  or  autumnal  cholem, 
and  cholera  infantum,  may  likewise  be  referred  to  in  this 
group.  The  scarlatinal  poison  sometimes  manifests  its  early 
presence  by  a  violent  diarrlioea,  especially  in  malignant  cases; 
measles  also  is  liable  to  this  complication.  The  spontaneous 
looseness  seen  in  certain  stages  of  uraemia  and  in  puerperal 
fever  may  be  referred  to  a  similar  cause.  Enteric  fever  (with 
its  intestinal  lesion)  presents  an  intermediate  form  between 
the  foregoing  and  those  cases  of  diarrhoea  which  owe  their 
origin  to  local  causes,  as  tubercular,  catarrhal,  or  dysenteric 
ulceration  of  the  bowels.  Peritonitis  frequently  gives  rise  to 
severe  forms  of  diarrhoea ;  but  in  many  other  cases  there  is 
constipation. 

The  presence  or  absence  of  the  various  concomitant  symp- 
toms, and  the  results  of  the  physical  exploration  of  the  ab- 
domen, must  be  relied  on  for  the  differentiation  of  these  forms. 

The  Teeth  and  Gums. 

An  examination  of  the  teeth  affords  evidence  in  many  cases 
of  certain  constitutional  states,  as  well  as  of  various  local 
sources  of  disturbance.  The  number  of  teeth  differs  in  the 
first  and  the  second  dentition.  The  age  of  young  persons  can 
sometimes  be  estimated  from  the  state  of  the  dental  develop- 
ment. 

FORMULA  OF  THE  MILK  TEETH. 


M,  C^   I,  C^   M 

.  .     _ ).20  in  all. 

M,   Ci   I^   C,    M, 


'] 
J 


The  order  of  their  appearance  varies  somewhat.  As  a  rule,  the 
lower  central  incisors  appear  first,  then  the  upper  central  incisors,  and 
then  the  lower  lateral  incisors.  The  following  may  be  given  as  the 
usual  order  and  date  of  their  appearance  : 

Central  incisors,  about  the  7th  month. 
Lateral  incisors,  *'        '»Hh       *' 

First  molars,  «'      loth       '* 

Canines,  "      18ih       " 

Second  molars,  "      24th       " 

The  order,  however,  is  sometimes  different ;  the  date  of  the 
appearance  is  sometimes  earlier,  and  oflen  much  later  than 
appears  above.  The  process  goes  on  by  little  starts,  with  dis- 
tmct  intervals  or  pauses  between. 

Disorders  of  Dentition, — Lateness  in  dentiticm  often  arises 
from  the  constitutional  derangement  known  as  rickets ;  the  dis- 
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turbauces  uf  digestiuu,  und  of  the  geuera)  health,  at-iaing  fniiu 
this  cause,  ure  often  ascribed  crrooeouiil}'  tu  the  illti  of  t«elliiug. 
But  although  the  first  I««th  have  appeared  at  the  usual  time 
the  rickety  state  may  really  exist,  and  from  this  cause,  or  fruni 
the  occurreuce  of  attacks  of  illness,  the  normal  progr(«s  of  the 
(Icutition  may  be  arrested  or  delayed  for  a  time.  Precocious 
cutting  of  the  early  teeth  is  ofleu  followed  by  delays  in  ihe 
Buhsequeut  ouea, 

During  theproceteofteetbiug  the  infant  has  usually  agrettt 
increase  in  the  amount  of  the  saliva.  Various  disturbances  of 
the  health,  especially  diarrhoea,  cutaneous  eruptions,  and  con- 
vulaioos,  are  ascriJM.'d  by  the  public  to  this  process,  particularly 
when  the  dentition  is  delayed  or  irregular  in  its  course  ;  but 
theee  illnesses  are  oflen  due  to  disorders  produced  by  the  use 
of  artificial  food  which  is  frequently  begun  at  the  teething 
time ;  or  they  may  be  due  to  rickets  or  to  some  other  vice  in 
the  conatituliou  of  the  infant.  The  advance  of  the  teeth  is 
characterized  at  times  hy  great  tenderness  over  the  gums;  in 
other  cases  the  rubbing  or  squeezing  of  the  gums  seems  to 
afford  relief  or  satisiaction.  The  prominejioe  of  the  gum  over 
an  advancing  tooth  of^n  gives  quite  a  fallacious  idea  of  its 
nearness  to  the  surface.  8uch  appearances  may  come  and  go 
more  than  once  before  the  tooth  comes  through.  We  can 
seldom  safely  predict  the  speedy  cutting  of  a  tooth  unless  the 
sharp  edL;e  be  felt  Just  under  the  gum.  Any  unusual  heat  of 
the  mouth,  any  increase  in  the  salivation,  and  any  little  ulcera- 
tions of  the  gums  should  be  noticed  in  connection  with  the 
teething  procew. 

In  had  forms  of  rickets  and  syphilis  the  teeth  may  never 
ap[>ear  at  all,  and  in  other  cams  the  milk  teeth  often  rot 
away  or  drop  out  prematurely.  This  loss  also  hajtpens  occa- 
sionally in  other  cases,  from  gastric  disorders.  Various  medi- 
cines are  sometimta  blamed  for  destroying  the  teeth  (mercury, 

The  second  dentition  begins  with  the  appearance  of  the 
fint  permanent  mt/tara;  this  precedes  the  shedding  of  the 
twenty  milk  teeth,  which  begin  then  tu  fall  out  in  s 
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H,  B,  C,  I 


C,    H,  M,  1 
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The  order  in  which  they  make  their  appearance. may  he  thus  stated : 

Anterior  molars,  at  the  7th  year. 

Central  incisors,  *'      8th     *' 

Lateral  incisors,  *'      9lh     " 

Anterior  hicuspids,  "  10th     *' 

Posterior  bicuspids,  "  11th     " 

Canines,  "  12th     *' 

Second  molars,  "  12th  to  14th  year. 

Third  molars,  "  18th  to  25th     " 

The  eruption  of  the  permanent  teeth  seldom  gives  rise  to 
much  local  or  constitutional  disturbance,  except  in  the  case  of 
the  "  wisdom  teeth ; "  considerable  pain  and  swelling  some- 
times appear  in  connection  with  the  cutting  of  the  last  molars, 
in  the  lower  jaw  in  particular. 

The  shape  and  appearance  of  the  teeth  sometimes  afford  im- 
portant indications.  Transverse  grooves  and  slight  pitting  on 
their  surface  are  supposed  by  some  to  indicate  a  scrofulous 
constitution,  or  at  least  the  occurrence  of  some  previous 
derangement  in  the  health. 

The  notched  teeth  described  by  Hutchinson  afford  important 
evidence  of  congenital  syphilis.  They  often  occur  in  those 
affected  with  syphilitic  keratitis  or  with  nervous  deafness  and 
other  manifestations  of  the  inherited  disease.  The  deformity 
affects  the  upper  central  incisors  most  frequently  and  most 
distinctly,  although  the  other  incisors  and  the  canines  may 
also  be  affected.  The  upper  central  incisors,  in  a  typical 
case,  are  dwarfed  both  in  their  length  and  breadth;  the 
atrophy  affects  the  middle  lobe,  giving  rise  to  a  central  notch 
at  its  edge ;  sometimes  from  this  notch  there  may  be  traced  a 
shallow  groove  both  before  and  behind.     These  changes  are 

Fig.  08. 


Notched  teeth.    Malformation  of  pcrmaoent  to«th  found  in  hereditary  syphilis. 

(Mr.  Jonathan  Hutchinson.) 

not  always  present  in  hereditary  syphilis ;  they  are  only  of 
value  as  signs  in  the  case  of  the  permanent  ieeth.  After  a 
time  the  depth  of  the  notch  may  be  lessoned  through  the 
wearing  down  of  the  edge,  but  the  deformity  can  usually  be 
detectcKl  even  then.     (See  Fig.  68.) 

86 
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Oirie*  ojlhe  letih  occurs  IVom  causes  not  fully  known,  but 
the  lingering  of  acesiiait  fluids  about  tlie  teclh,  nrising  from 
the  decomptu^itinn  of  particles  of  food  in  the  mouth,  seems  to 
favor  this  destruction.  CarieH  is  frequent  in  cases  of  chronic 
dyspepeia.  This  affection  of  the  teeth  sometimes  accounta  for 
tne  fetor  of  the  breath  which  may  be  noticed ;  this  might  be 
erroneously  ascribed  to  disorder  of  the  gtomach,  etc.  The 
condition  of  the  teeth  has  ini[)ortant  bearings,  likewise,  on 
the  diagnosis  of  facial  neuralgia,  pains  in  the  ears,  atfections 
of  the  eyes,  etc, ;  the  pain  sometimes  radiates  from  the  teeth, 
not  only  all  over  the  face,  but  even  down  to  thu  neuk.  For 
a  proper  examination  of  the  teeth  iu  this  respect  the  nuaislance 
of  the  dentist  is  often  essculinl,  but  in  the  alisence  of  this  we 
may  learn  something  from  detecting  some  special  tooth,  ob- 
viously rotten,  or  with  an  exposed  pulp,  which  gives  rise  to 
sharp  pain  on  pressing  it  or  probing  it.  In  a  diffused  facial 
neurklgia,  from  any  cause,  we  must  remember  that  the  teeth 
also  may  participate  in  the  general  suffering,  so  that  we  must 
search  for  a  local  and  specialized  tenderness  of  one  or  two 
teeth  in  particular.  Neundgia  seems  sometimes  to  be  setup 
by  the  extraction  of  a  tooth — the  pain  being  rep«ignii«l  by 
the  imtient  as  diiferent  fnjm  that  of  the  previous  OAries. 

The  rottenness  or  the  absence  of  the  teeth  may  throw  im- 
portant light  on  dyspeptic  disorders,  or  even  on  the  imi>erffict 
nutrition  of  a  patient.  Defects  in  the  teeth  often  seriously  pre- 
vent the  due  trituration  of  the  food  necessary  for  its  jiroper 
digestion  and  assimilation. 

Falling  out  of  the  teeth  occurs  in  connection  with  mercurial 
salivation, and  also  in  coimection  with  scurvy.  The  earliat 
signs  of  these  affections,  however,  apjMuir  in  the  gums.  The 
teeth  also  fall  out  in  certain  cuse^  of  destructive  ulceradoD 
involving  the  gums  (noma),  The  milk  Iceth  often  rot  and  fall 
out  prematurely  in  rickets  and  syphilis. 

Grinding  the  teelK  ia almost  habitual  in  certain  children,  and 
it  readily  oceure  in  othera  when  the  swmach  and  digestion  are 
out  of  order.  Its  presence,  therefore,  is  not  to  be  ascribed  M 
onoe  to  the  irritation  of  norms,  althoug^h  this  is  a  prevalent 
popular  opution.  No  doubt,  however,  U  is  frequently  preeent 
in  such  CHsea.  In  &u)allj)0K  and  some  other  fi-hrile  diseaeee  in 
childhood  grinding  of  the  teeth  is  an  iinliivorable  indicatioa. 
Although  comnioiiest  in  cliiidhood  tliis  symptom  ia  not  no- 
known  in  adullM. 

The  guiiui  are  often  H|>ongy  and  their  wlgeit  rugged  and 
irri'guhir  Ui  (hose  whose  teelb  are  l>ad  and  Deglt>ct«d,  and 
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when  the  tartar  is  very  abundant.  When  these  causes  of 
irritation  exist  the  indications  from  the  gums  are  not  so 
valuable. 

Swelling  of  the  gumSy  with  slight  tenderness,  constitutes  one 
of  the  earliest  indications  of  the  action  of  mercury.  The 
special  fetor  of  the  breath  due  to  mercury  and  the  occurrence 
of  salivation  also  help  the  diagnosis.  This  influence  is  pro- 
duced whatever  may  be  the  way  in  which  the  metal  enters  the 
system.  Some  other  metallic  poisons  cause  something  of  the 
same  kind,  but  in  a  much  less  degree. 

The  blue  or  blackish  line  involving  the  gums,  just  beyond  the 
teeth,  afllbrds,  when  it  is  pronounced,  a  valuable  indication  of 
lead  poisoning.  When  it  is  present  we  must  inquire  for  the 
history  of  colic,  and  the  other  signs  of  poisoning,  and  ascertain 
if  any  exposure  to  the  deleterious  influence  of  lead  has  arisen 
in  connection  with  the  water  supply  or  the  occupation  of  the 
patient. 

A  red  line  on  the  gums  is  regarded  by  some  as  an  indication 
of  a  phthisical  constitution :  although  often  present,  no  great 
reliance  can  be  placed  on  its  indications. 

Very  spongy  gums,  with  submucous  hemorrhages,  are  com- 
mon in  scurvy ;  bleeding  readily  arises  from  slight  irritation 
of  the  parts,  and  fetor  of  the  breath  is  also  usually  present. 
Slight  forms  of  scurvy  are  not  uncommon  among  laborers  who 
carry  their  food  to  their  work,  and  live  on  tea,  bread  and 
bacon,  etc.  Subcutaneous  hemorrhages,  etc.,  must  be  looked 
for.  Purpura  likewise  affects  the  gums,  but  they  are  seldom 
80  spongy  as  in  scurvy,  and  hemorrhages  sometimes  arise  there ; 
these  may  prove  serious  from  their  persistence  and  the  difli- 
culty  of  stopping  the  bleeding. 

Inflammation  of  the  gums  may  form  part  of  a  general  affec- 
tion of  the  mouth,  already  described  (vesicular,  ulcerative,  and 
gangrenous  stomatitis;  see  p.  399).  The  local  inflammation 
or  swelling  known  as  "gum-boil"  arises  from  inflammation 
around  the  root  of  the  tooth  affected  (iHiriodontitis) :  the  tooth 
is  often  felt  to  bo  tender,  and  sometimes  to  be  elevated,  as  it 
were,  from  the  socket.  The  local  disturbance,  as  manifested 
by  swelling,  and  the  general  inflammatory  reaction  are  often 
extreme :  when  by  accident  the  swelling  is  not  considerable 
the  first  indicaticm  of  the  cause  of  the  violent  symptoms  may 
be  the  appearance  of  pus  by  the  side  of  the  tooth.  With  in- 
flammation of  the  gums  from  any  cause  more  or  less  saliva- 
tion is  frequent. 

The  presence  of  sordes  on  the  gums  and  teeth  in  fevers,  of 
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the  white  patches  of  muguet,  and  the  discoloration  of  Addi- 
son's disease,  have  been  noticed  elsewhere.  (See  pp.  142, 397, 
398.)  Pallor  of  the  gums  affords  a  valuable  indication  of 
ansemia. 

General  treatises  on  medicine  and  special  works  on  diseasea  of  child- 
hood deal  with  many  of  the  subjects  referred  to  in  thia  chapter.  For 
details  as  to  disorders  of  the  rectum,  anus,  etc.,  reference  must  be 
made  to  surgical  works.  See  also  references  in  Chapter  XIL  on 
**  Jaundice,*'  and  Chapter  XVI.,  ftart  8,  on  the  "  Examination  <^  the 
Abdomen.'' — Wilson  Fox,  Diseases  of  the  Stomach,  8d  edition, 
London,  1872.— Pavy  (P.  W.),  Practical  Treatise  on  the  Function  of 
Digestion ;  its  Disorders  and  their  Treatment,  2d  edition,  London, 
1869.— Habershon  (S.  O.),  On  the  Diseases  of  the  Stomach;  the 
Varieties  of  Dyspepsia,  their  Diagnosis  and  Treatment,  8d  edition, 
London,  1879:  also  Pathological  and  Practical  Ohaervationa  on 
Diseases  of  the  Abdomen,  8d  edition,  London,  1878.— Chambers  (T. 
K.),  The  Indigestions,  London,  1867. — Germain  S6e,  Des  dyspepstea 
gastco-intostinales,  Paris,  1881. — Brinton  (Wm.),  Intestinal  Oottruc- 
tion,  London,  1867. — Treves,  Intestinal  Obstruction,  London,  1884. 

Cobbold  (T.  S.),  Entozua,  London,  1864:  and  Supplement,  London, 
1869. — Davaine  (C),  Traiie  des  entozoaires,  et  des  maladies  vemiin- 
euscs  de  rhomme  et  des  animaux  domestiques,  2e  ^ition,  Paris,  1877. 
— Leuckart  (K.),  Die  Purasiien  des  Menschen,  2te  Aufl.,  Leipzig, 
1879-81 :  a  tranblation  of  this  work  by  W.  £.  Hoyle  is  published, 
Edinburgh,  1880. — Kiichenmeister  und  Zurn,  Die  Patasiten  des 
Men8chen,2te  Aufl.,  Leipzig,  1880-82. 

Coles,  Tlie  Teeth,  London,  1872— Garretson  (J.  E.),  System  of  Oral 
Surgery,  PhlladelphiH,  1878.— Wedl,  The  Pathology  of  the  Teeth; 
tran&lated  by  U«>Hrdman  and  Hitchcock,  Philadelphia,  1873. — Cole- 
man, Manual  of  Dental  Surgery  and  Pathology,  London,  1881. — Mr. 
Jonathan  Hutchinson's  description  of  syphilitic  teeth  occurs  in  his 
Clinical  Memoirs  on  certain  Diseases  of  the  Eye  and  Ear  consequent 
on  Inherited  Syphilis,  London,  1868. 


CHAPTER    XII. 

JAUNDICE   AND   DROPSY. 

It  is  convenient  to  consider  these  affections  together,  as  both 
are  frequently  due  to  disease  of  the  liver,  and  it  is  not  un- 
common to  find  both  in  the  same  patient.  It  must  be  re- 
membered, however,  that  dropsy  arises  from  various  causes, 
and  may  depend  on  diseases  which  have  no  connection  with 
jaundice  or  with  any  form  of  hepatic  disease. 

Jaundice. 

When  jaundice  is  well  marked  there  can  be  no  mistake 
about  its  presence.  The  yellowness  of  the  skin  and  ocular 
conjunctiva,   and  the  discoloration  of  the  urine  with  bile, 

E resent  a  striking  and  easily  recognized  group  of  symptoms, 
discoloration  of  the  skin,  somewhat  resembling  jaundice,  is 
found  in  certain  cases  of  an»mia,  in  chlorosis,  in  Addison's 
disease,  a.:d  in  the  chloasma  associated  with  fibroid  tumors 
and  other  affections  of  the  womb.  Exposure  to  the  sun  and 
weather  may  produce  in  certain  complexions  a  tinge  re- 
sembling jaundice,  and  the  serious  disturbances  of  the  general 
health  induced  by  intermittent  fevers,  by  the  presence  of 
malignant  disease,  and  by  syphilis,  all  resemble  at  times,  the 
cutaneous  discoloration  of  jaundice.  All  these  may  usually 
be  seen  to  differ  from  the  jaundiced  tint  on  a  critical  examina- 
tion ;  and  in  nearlv  all  these  affections  the  whiteness  of  the 
conjunctiva;,  which  often  indeed  shine  out  with  a  pearly 
brightness,  removes  the  cases  at  once  from  this  category. 
The  conjunctiva,  however,  sometimes  presents  a  dingy  yellow 
color,  apart  from  jaundice,  this  being  due  to  the  presence  of 
yellow  subconjunctival  fat,  and  this  complication  presents  a 
serious  difficulty  in  determining  the  presence  or  absence  of  a 
slight  discoloration  ;  but  when  the  color  is  due  to  this  cause  it 
usually  occurs  in  patches  at  spi^eial  parts,  and  is  not  so  evenly 
diffiised  as  in  jaundice. 

The  urine  comes  to  our  aid  in  such  doubtful  cases,  for  it 
very  readily  assumes  the  jaundiced  color.  The  method  of 
testing  for  bile  pigment  is  described  in  the  section  on  urinary 
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exBmiuatioDB.  iSceCliapler  Sill,  i  No  great  reliance  can  be 
placed  on  the  reporw  of  pinlieiite  regarding  bile  in  the  urine, 
as  they  often  mistake  bloody  or  concentrated  urine  for  billuiii 
disco] oration ,  and  the  iiilentu)  use  of  santonin  or  rhubarb  may 
produce  a  pretty  close  reaeDiblanw  to  bilious  urine.  The 
urine  shows  the  preeeufieof  jaundiw  earlier  than  aurthiDg 
else,  hut  it  likewise  is  the  iirst  to  lose  the  color,  if  the  atlaek 
be  passing  off,  so  that  the  urine  may  be  free  from  bile  although 
the  conjunctiva  still  remain  really  tinged  with  iL  By  wutch- 
ing  the  skin,  ihe  conjunctiva?,  and  the  unne,  in  different  stiice^ 
of  the  suspecled  jaundice,  we  are  seldom  left  in  much  doubt. 
The  urine  in  jaundice  is  often  turbid  from  mucus,  or  it  may 
deposit  urates:  even  when  it  does  not  give  distinct  reactions 
on  testing  for  albumen  the  sediment  often  contains  abundance 
of  colored  tube-casU. 

The  appearance  of  the  stoob  renders  much  assistance  in  th« 
study  of  jaundice,  for  vfhile  everything  else  is  discolored,  the 
motions  are  often  free  from  bile,  presenting  a  paler  appearanoe 
than  natural.  This  is  often  beet  described  by  the  word 
"  clayey."  But  we  may  also  have  marked  jaundice  with  much 
bile  in  the  feces.  The  pale  color  of  the  feces  may  thus,  in 
doubtful  cases,  assist  the  diagnosis  of  jaundice,  but  their  bilious 
color  does  not  count  for  mueb  as  negativing  the  idea  of  jaun- 
dice. The  motions  in  jaundioe  are  usually  costive,  and  if  long 
retained  in  the  bowel  the  feces  are  often  highly  offensive,  froui 
decomposition  going  on  within.  The  bile  acts  normally  both 
as  a  purgative  aud  an  antbeptic. 

OnSTRl'tTIVK     AND     NoK-OBSTKUCTIVK     JaLNDICK. — The 

presence  or  absence  of  bile  in  the  motions  affords  au  im)>ortant 
aid  in  classifying  the  cases  according  as  they  are,  or  are  uot, 
due  (o  or  associated  with  obstruction  of  the  common  bile-duct. 
If  such  obstruction  be  the  cause  of  the  jaundice,  the  motions 
are  pale  in  proportion  to  the  depth  of  the  jaundice  :  we  find, 
as  a  rule,  that  in  cases  due  to  ubslrurtion  the  jaundice  is  much 
decjier  ihun  where  no  obstruction  exists. 

the  obilrurtion  may  be  due  to  something  u-Uhin  the  duct 
itself:  thus  thickening  of  the  mucous  membrane  in  the  witlls. 
or  any  excess  of  mucus,  may  readily  give  rise  to  the  form 
called  "  catarrhal :  "  gall-stones  may  block  up  the  channel,  of 
the  duels  themselves  may  he  the  seat  of  a  malignant  growtli. 
Ulcers,  cicatrices,  foreign  l}odies.  and  even  worms  hnvo  been 
known  to  inivrfcro  with  the  o[teuing  of  the  duct  into  the  duo- 
denum, uui)  catarrh  <>r  inflammation  of  the  mucous  mombraae 
of  the  duodenum  may  likewise  cause  obstruction  from  [b« 
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swelling  Iniulicating  ilie  orifie'e  of  the  duct  wr  fi-Gin  the  eslru- 
aion  iipwara  of  thd  i;alarrhal  process. 

But  the  obatructi()n  may  Iw  due  to  pn.'ssure  from  wilhoul,  by 
a,  luinur  (usuulty  maiiguaiit)  in  the  paiicrene  or  duodeiium; 
or  lij  waxy,  cancerous,  or  acrofiilous  {rlands  at  the  fisaure  of 
liver;  or,  u  tumor  connected  witli  tlie  liver  itself  may, 
from  ita  position,  compress  the  duct,  ae  in  the  case  of  a  can- 
(  nodule,  an  al«cess,  an  aneurism,  or  a  hydatid  cyst; 
I  inSammatory  exudation  Cperihepatitifl)  may  by 
its  contraction  constrici  the  duct.  AlMomtnal  tumora  con- 
nected with  the  kidney,  ovaries,  ete.,  may  compress  the  bile- 
duct  and  ^ve  rise  to  jaundice.  Tiie  pregnant  uterus,  or  fecal 
accumulations  in  the  bowela  may  likenise  do  so  ;  and  hardened 
Bcybaln  have  been  mistaken  for  cancerous  nodulea  in  casee  of 
Jaundice  due  to  such  a  cause. 

In  discriminating  these  causes  we  have  regard  to  tile  eize 
and  form  of  the  liver,  the  presence  and  character  of  the  |>aiu 
(if  anyX  and  the  special  symptoinB  of  the  various  aflectiona 
named,  in  their  relation  to  the  date  of  the  ap)>earance  of  the 
jaundice.  In  cancer  the  liver  is  usually  enlarged,  often 
nodular,  more  or  lesa  painful,  and  tender  to  the  touch.  The 
occurrence  of  jaundice  is  due  to  the  accidental  position,  aa  it 
were,  of  the  cancerous  moss,  and  so  it  may  be  an  early  or  a 
late  symptom,  and  iudeed  it  is  ofWn  absent  in  hepatic  cancer. 
Malignant  disease  elsewhere  is,  of  courvc,  a  strong  presump- 
tion in  favor  of  the  cancerous  origin  of  jaundice.  The  per- 
sisteuce  or  variability  of  the  jaundice  is  important ;  jaundice 
due  to  the  pressure  of  a  cancerous  nodule  on  the  duct  never 
disappears  after  it  is  established  ;  the  history  of  previous 
altaeas  of  jaundice,  therefore,  which  have  passed  off,  predia- 
poecfl  one  in  favor  of  a  less  serious  view  of  the  case ;  but  we 
must  remember  that  in  rare  cases  the  previous  attacks  may 
iffereut  nature  from  the  existing  jaun- 
dice— thus  gall-stones  and  cancer  may  exist  to  the  same  case. 

The  eomSinniion  of  inferue  jaundUx  and  v/liife  ttooU  with 
abdomuwl  dropiy  M  the  same  time  may  be  regarded  as 
poiuting  to  an  otetruction  of  tbe  duct  and  of  the  portal  vwn 
fcy  the  same  cause,  which  in  such  a  case  must  bo  •omothing 
oultide  of  both,  usually  a  cancerous  ntasa.  Jaundice,  usually 
slighter  in  cliaracler.  may  exist  along  with  drofey  due  to 
drrhoeis  of  the  liver ;  the  jaundice  in  euch  eases  la  not  only 
usually  slight,  but  bile  is  nut  completely  absent  from  the 
stools,  unless,  indeed,  there  bo  a  complication  from  a  concur- 
rent catarrh  of  the  ductfi  givlug  Hse  to  ulistruction ;  a  dmiiix 
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turn  of  the  bile  in  the  feces  may,  however,  be  found  rceulUi^ 
from  the  atrophy  of  the  ceils'  in  the  liver.  When  there  b 
dropsy  with  a  congested  liver,  from  alcohol  for  example,  the 
motions  may  be  highly  bilious. 

The  presence  or  abience  of  pain  is  an  important  point  in 
the  Study  of  jaundice.  Pain  is  usually,  but  not  alwa^'B,  more 
or  less  present  in  cancer ;  even  in  catarrhal  jaundice,  with 
perhaps  some  congestion  of  the  liver,  there  is  some  [inin  uid 
discomfort  in  the  hepatic  region.  In  the  passage  of  gall- 
etonee  the  pain  reaches  a  masiniura  ;  it  is  very  violent,  par- 
oxysmal, and  often  aKociateii  with  great  sickneHB.  Such 
paroxysms  of  pain  may  occur  several  times  during  the  attack 
of  jaundice,  as  well  as  for  a  day  or  two  before  it  aptwara. 
Occasionally  the  jaundice  is  permanent,  the  gall-stone  being 
permanently  impacted  in  the  common  bile-duct.  Attacks  of 
pain  and  jaundice  due  to  the  passage  of  gall-stones  are  apt  to 
oe  repeated  after  an  interval  of  months  or  years.  We  must 
remember  that  it  is  possible  t«  have  an  attack  of  biliary  colio 
without  jaundice,  ^m  the  gall-stone  escaping  cjulckly,  or  from 
its  only  affecting  the  cystic  duct.  The  detection  of  gnil-stoQes 
in  the  motions  settles  the  diikgnoais.  In  doubtful  cases,  where 
there  is  a  suspicion  of  cancer,  these  must  be  carefully  sou^t 
for.  Although  dried  gait-stones  float  in  water,  they  do  not 
come  to  the  surface  on  adding  water  to  the  feces  and  break- 
ing up  the  solid  masses  ae  is  sometimes  supposed.  To  detect 
them  we  must  pass  all  the  motions  through  some  form  of 
sieve,  or  through  a  muslin  titter  after  ]iounding  them  suffi- 
ciently with  a  stick,  nnd  the  oHcnsiveness  of  the  process  msy 
be  lessened  by  adding  previously  some  disinfectant,  such  as 
Burnett's  or  Condy's  fluid.  If  there  is  any  doubt  as  to  th« 
object  found  being  a  gall-st^me,  a  portion  of  it  may  be  pounded 
and  dissolved  in  sulphiiricellierorboiling  alcohol,  from  which 
crystals  of  cbolesterine  are  deposited.     (See  Fig.  73,) 

Rigors  occu  rring  in  jaundice  point  to  distention  of  the  bile- 
ducts  from  the  obstruction  of  gall-Btones ;  or  to  the  presence 
of  abscess  of  the  liver ;  or  [lerhiiiw  to  the  existence  of  pytemia, 
of  which  the  jaundice  may  be  a  symptom.  Hemorrhages 
from  the  stomach  and  bowels,  and  subcutaneous  blotches  occur 
in  old  and  severe  forms  of  jaundice,  and  are  due  probably  to 
deterioration  of  the  blood  in  cases  of  obstrui3tioD,or  to  blood- 
poieoniog  or  portal  obstruvtiou,  in  those  serious  cneos  where 
there  la  no  obstruction  of  the  ducts  in  any  form.  Hemor- 
rhages from  the  umbilicus  occur  in  some  grave  forms  of  infiio- 
tile  jaundice.    (8tte  p.  432.)     In  udditiun  to  the  syniptotns 
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already  noticed,  itchiness  of  the  skin,  yellow  vision,  cutaneous 
eruptions,  xanthelasma,  slowness  of  pulse,  a  lowered  tempera- 
ture and  impaired  nutrition,  are  occasionally  verv  noticeable. 
Sometimes  jaundice  appears  without  anything  else  to  attract 
attention,  not  even  squeamishness  or  impaired  appetite. 
Popularly,  jaundice  is  often  ascribed  to  a  feeling  of  disgust 
produced  by  disagreeable  sights  and  smells,  but  probably  iu 
such  cases  the  incipient  jaundice  really  makes  the  persom 
more  susceptible  than  usual. 

Jaundice  without  obMrudion  of  the  dudu  is  still  somewhat  of 
ft  puzzle  both  clinically  and  pathologically.  Clinically  the 
proof  of  bile  in  the  stools  is  at  times  rendered  doubtful  by 
our  knowledge  that  in  some  cases  of  tliis  class  there  is  a 
tendency  to  nemorrhage,  and  small  quantities  of  blood,  by 
imparting  a  dark  color  to  the  feces,  may  simulate  an  admix- 
ture with  bile  ;  some  cases  might  thus  be  erroneously  regarded 
during  life  as  free  from  obstruction  of  the  ducts  owing  to  this 
misinterpretation  of  the  color  of  the  stools.  Ei'en  pathologi- 
cally the  case  may  be  misinterpreted.  It  is  now  known  that 
very  slightly  increased  resistaniie  to  the  flow  of  bile  through 
tho  ducts  may  lead  to  a  practical  obstruction  and  a  tendency 
to  reabsorption  of  the  bile,  but  these  slight  impediments  may 
be  easily  overcome  mechanically  by  the  pressure  of  the  path- 
ologist on  squeezing  the  gall  bladder ;  it  is  even  possible  that 
accidental  pressure  in  the  hniidliiig  of  the  organs,  before 
examining  the  orifice  of  the  duct,  might  be  sufficient  to  force 
on  the  bile  into  the  duodenum  although  little  or  none  could 
pass  during  life. 

There  is,  however,  a  pretty  general  agreement  that  jaundice 
may  occur,  and  does  oflen  occur,  without  obstruction.  The 
relationship  of  such  cases  to  changes  in  the  blood  has  often 
been  suggested  and  is  no  doubt  full  of  significance.  One 
interesting  variety  of  this  relationship  is  the  coincidence  of 
hiemc^lobiuuria  with  nou-obstructive  jaundice.  We  have 
here  evidence  of  destructive  processes  going  on  in  the  red 
blood -corpuscles  leading  to  their  disintegration,  so  that  they 
are  no  longer  recognizable  in  the  urine  as  corpuscles,  although 
their  haemoglobin  is  present  in  abundance.  In  grave  forma 
of  the  so-called  "  ]>crnicious  anemia,"  we  have  at  times  a  true 
jaundice  or  bile  pigmentation,  quite  distinguishable  from  the 
mere  sallow  tint  of  the  face  so  common  in  this  and  various 
other  forms  of  nniemia.  In  such  cn.sos  of  i>emicioUB  aniemia 
we  have  profound  alterations  in  the  blood  wirb  tendencies  to 
hemorrhages  and  other  indications  of  grave  digonler. 
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HKunoglobtuiirin  and  jaundice  of  the  non-ofcetructivo  ii-ariety 
may  both  be  induced  by  [toisons.  and  they  may  be  both  found 
together  in  the  same  case  at  the  same  time,  as  the  result  of 
poisoning  of  the  system  in  bad  malarial  fevers,  fur  cxaiuiilc. 
Ae  a  great  cliuical  gruiip  we  may.  therefore,  class  various 
poifloufi  together  as  active  agents  in  producing  non-obstnii-tive 
jaundice.  Phosphorus,  ontiniouy,  and  arsenic,  may  be  named 
Bs  well-known  poisons  giving  rise  to  jaundice.  More  doubt- 
fully, perhaps,  chloroform  and  ether  may  be  admitted  aa 
occasionally  doing  ih'e  same.  Nest,  ne  have  snake-bites, 
whose  inttueuce  in  causing  jaundice  rapidly,  without  obstruc- 
tion, has  liiug  been  known.  This  animal  poison  forms  an 
interesting  link  bi;tween  the  ordinarv  poisons  and  the  poisons 
of  the  specific  (evere.  Thus,  in  relouMng  fever,  in  typhus, 
occasionally  in  ecnrlatina,  and  notably  in  yellow  fever,  we 
may  have jauudice.  Theso-called  "epidemic  jaundit*"  im- 
iiliee  by  its  name  a  relationship  to  the  infectious  diseneea. 
But  we  may  have  this  form  of  jaundice  complicating  acute 
lobar  pneumonia  also,  a  form  of  disease  which  has  such 
numerous  points  of  resemblance  to  the  fevers  that  many  are 
disposed  to  class  it  with  them.  In  pneumonia  complicated 
with  jaundice  it  hns  oflen  been  slated  thai  the  riykt  lung  is 
specially  involved,  but  this  is  by  no  means  invariably  the 
case,  and  even  when  it  is  the  one  implicated,  the  disease  may 
involve  the  upper  lobe,  so  ihnt  mere  contiguity  of  the  in- 
flammfttorv  process  to  the  liver  has  evidently  but  liiile  to  do 


vith  the  jaundi 
jaundi—  —  '" 


In  acute  yellow  atrophy  of  the  liver 
3  a  leading  symptom;  the  relationship  of  this  dis- 
ease on  the  one  hand  lu  phosphorus  poisoning,  anil  on  the 
other  to  the  acute  sj>ecific  fevers,  seems  to  bring  it  into  the 
same  great  grou|i ;  the  studtnt  must  remember,  however,  that 
the  female  sex  and  the  pregnant  or  puerperal  condition,  are 
also  closely  connected  with  (he  etiology  of  this  remarkable 
disease.  In  these  cases  the  jaundice  is  not  usually  very  in- 
tense, but  it  is  persistent;  there  are  febrile  symptoms  and 
often  grcAt  nervous  disturbance,  the  liver  is  usually  dimin- 
ished in  bulk,  but  this  cannot  always  be  clearly  proved  by 
percussion  during  life.  The  detectJon  of  crvstals  of  tyrosine 
in  the  urine  sometimes  aids  the  diagnosis ;  these  may  be  found 
in  the  sediment  of  the  urino  as  passed;  but  more  commonlr 
some  preliminary  eva{>i)nttii>n  nr  ooncentration  is  required- 
(.Sec  Fig.  r>9.> 

In  ndvancetl   cirrhoms  (nr  ehronte  atrophy)  of  the  liver, 
jaundice  with  bile  in  the  muliuus  may  occur :  in  such  cases  we 


J 


may  have  nervous  ayniptonis  and  otiier  evidences  of  a  poisoning 
of  the  system.     Pytemic  infection  is  another  cause  of  non- 


obstructive jaundice  readily  claased  with  the  group  of  poisonous 
influences. 

Another  factor  in  the  causation  of  jaundice  is  nervous  dis- 
turbance :  occasionally  anxiety  has  determined  a  sudden  jaun- 
dice, and  the  influence  of  the  nervous  eystcm  on  secretion  is 
well  eatabliahed. 

A  further  group  of  cases  of  jaundice  without  obstruction  of 
the  ductfl  seems  to  depend  on  the  increased  secretion  of  bile, 
say  in  cases  of  congestion  of  the  liver ;  or  on  diminished  ac- 
tivity in  the  processes  of  oxygenation,  etc.,  by  which  the  bile 
is  used  up  in  the  system ;  or  on  the  diminished  elimination  of 
it,  the  result  of  prolonged  habitual  constipation. 

Id  the  study  of  such  cases  the  detection  of  biliary  acids  in 
the  urine  was  at  one  time  regarded  as  a  point  of  great  impor- 
tance: no  reliable  teat  for  these  acids  can  be  conveniently 
applied  to  the  urine  in  clinical  work,  and  as  yet  the  impor- 
tance of  this  branch  of  the  inquiry  is  not  great. 

Cases  of  jaundice  essentially  or  originally  without  obstruc- 
tion may  readily  become  complicated  or  associated  with  catar- 
rhal processes  leading  to  obstruction  of  the  ducts  and  absence 
of  bite  from  the  stools.  Again,  even  in  cases  due  to  influences 
operating  on  the  blood,  we  may  have  jaundice  without  obatnic- 
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lion  aggrnvatod  liy  un  ubistnictive  jauudice  ilue  tu  an  impodi- 
meDl  to  the  flow  of  bile  from  lucreaaed  visciditj-,  tliis  bein^ 
brought  nbout  by  chaiige«  in  the  blix>d  from  which  it  is  secreted. 
The  discusnon  of  ^ch  subjects  belongs,  however,  to  pathology 
ralher  tliao  clinical  medicine. 

/n  infaneg  ne  Iiave  often  a  spurious  jaundice  due  to  mere 
discoloration  of  the  skin,  for  a  few  days  alter  birth,  without 
any  afTeedon  of  the  conjunctiva :  preesure  of  the  fingers  on  the 
skin,  by  renionng  the  congestion  for  the  time,  may  help  us  in 
recognizing  the  pure  or  the  yellow  tint  underlying  the  colora- 
tion referred  to.  A  true  jaundice  occurs  not  uufrequently 
from  catarrh  uf  the  ducts,  and  eometimes  from  imjterfect  oxi- 
dation of  the  blond,  especially-  in  the  unfavorable  surruuudiuga 
uf  a  badly  ventilated  Iving-m  hospital.  A  ven-  serious  form 
of  jaundice  occurs  in  infancy  associated  with  an  unhealthy 
state  of  the  umbitieus  (phlebitis,  peritonitis,  pyeemia).  Jaun- 
dice is  occasionally  dependent  on  a  congenital  defect  of  the 
bile-ducts:  this  malformation,  although  rare,  has  been  known 
to  occur  in  several  niembers  of  the  same  family,  and  has  been 
supposed  to  be  possibly  due  to  intrauterine  syphilitic  perihepa- 
titis; thb  defect  Is  sometimes  asaocialed  with  fatal  hemor- 
rhages from  the  umbilicus  and  other  parts:  the  jaundice 
appCATs  within  a  few  days  of  birth,  auJ,  even  if  otherwise 
uucom  plica  led.  lends  to  atrophy  and  death  withm  a  few 
mouths  at  the  furthest. 

Diii.i-sv. 

Dropsy  must  ho  studial  in  respect  of  ile  severity,  ila  extent 
an<l  distribuliun,  the  mode  uf  its  onset,  aud  the  evidence,  if 
any, of  coexisting  diseases,  especially  of  disorders  of  the  blood, 
of  disease  of  the  heart,  liver,  kidneys,  spleeu,  and  avariee,  or 
of  the  presence  of  any  swellings  or  tumors  in  the  alxlDnien  or 
chest 

AsASARfA  AND  (Edema. — When  fffncral  dropmi  of  the 
whole  body  fgeiicral  anasarca'!  ap[>earB  somewliat  suddenly, 
the  common  cause  is  renal  disease  (nephritis).  In  such  caaca, 
if  the  attack  be  not  too  sudden  and  extreme,  the  awcllinff  is 
usuully  first  imttced  in  the  face  in  the  morning,  the  ^tient 
feeling  his  eyelids  stiff  and  heavy,  and  his  friends  noticing  a 
rlogrec  of  polfintsa  in  the  cheeks  and  around  the  orbits:  this 
often  disappcnre  after  moving  about  fiir  a  time,  the  swelling 
appearing  in  the  i*xt  and  ankles  at  uight :  this  in  its  turn  dis- 
appears with  rest  in  the  horizontal  posture — the  fluid  gravi- 
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tating  according  to  tlie  poailiou  of  tlio  palient.  To  detect 
cpdema  in  the  subcutaneous  cellular  tissue  we  press  (irmly  and 
Blcadily  with  the  ptnnt  of  the  finger  and  observe  if  a  "  pitting  '•' 
or  depreffiion  reroaiuH.  We  select,  in  slight  cases,  sonie  part 
with  the  reaiBtant  bone  beneath  to  bring  out  this  pitting  more 
easily.  In  extreme  dropsy  the  loose  areolar  tissuee  of  the  eye- 
lids, penis,  and  scrotum  or  vulva,  become  speedily  distended. 
The  testing  of  the  urine  usually  shows  such  a  case  to  be  of 
renal  origin  ;  pain  in  the  loins,  sickness  or  vomiting,  headache, 
and  more  or  less  shivering  are  common  in  acute  cases.  An 
extreme  pallor  of  the  complexion  is  oilen  a  notable  feature  in 
this  form  of  disease.  Severe  renal  dropsy  has  been  known 
to  exist  without  albuminuria,  but  this  is  rare ;  the  jirevious 
history  of  scarlet  tever,  etc.,  may  anstet  the  diagnosis  in  such 
a  case. 

Qililema  of  the  feet,  and  even  of  the  face,  closely  resembling 
renal  dropsy,  is  found  at  times  to  be  due  to  anemia,  the  altered 
condition  of  the  blood  predisposing  to  these  exudations.  The 
urine  should  be  carefully  tested  more  than  once  in  such  cases 
before  deciding  on  the  aliseuce  of  kidney  disease,  as  albumen 
IB  temporarily  absent  from  the  urine  in  certain  renal  coses, 
eajtecially  before  breakfast.  CEdema  from  alterations  in  the 
blood  occurs  in  connection  with  chloro-aniemia,  and  also  with 
the  disorders  incident  to  the  "change  of  life."  But  the  im- 
poverishment of  the  blood  from  fevers,  profuse  hemorrhage, 
redem 


severe  diarrh<xa,  etc.,  may  also  lead  to  ledema,  e 


scially  a 


such  cases  the  organs  of  circulation  are  also  usually  enfeebled. 
Chronic  disease  ol  the  liver  seems  also  at  times  to  lead  to  more 
or  less  general  cedema  of  the  anaemic  type,  no  doubt  from 
changes  in  the  bl<HKi :  such  forms  of  cedema  may  jtrecede  by  a 
long  time  the  occurrence  of  the  aMomiual  torm  of  <]rupey 
more  commonly  due  to  liver  disease. 

(Edema  begmntHg  at  the  fetl,  and  gradually  invading  the 
legB,  but  keeping  strictly  to  the  lower  limbs,  or  at  least  to  the 
lower  part  of  the  body,  is  usually  due  to  some  mechanical 
impe<Uraent  to  the  circulation,  either  in  the  limbs,  in  the  ah- 
ditminal  vessels,  or  in  the  heart  itself.  Varicose  veins,  venous 
thrombi,  aneurisms,  tumors,  or  anything  pressing  on  the  veins 
of  the  limb,  tumon  in  the  pelvis,  abdominal  tumors  generally 
(including  pregnancy  I,  ghmdiilar  cnlargenienia  (scrofulous  or 
malignantj  ni  the  neigliborluKKl  of  tho  vena  cava,  and  similar 
obstntctions,  may  all  act  in  this  wav.  Niiarly  all  the  forms  of 
canliac  disease  lead  to  some  imnodimeut  to  the  circulation,  so 
that,  sooner  or  later,  oedema  of  tn©  feet  is  apt  to  appear,  C8i)eci- 
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aliy  wlioD  llie  nutriiion  of  lhn  iiiust-ular  lilin:^  litgtnd  Ut  fiul 
(valvular  disenee,  enlargCMl,  weak,  and  fatty  heart).  When 
Buch  dropsy  workg  its  vrav  up  to  tlie  abdomen,  the  increasing 
preesure  on  the  reuol  veins  is  apt  to  set  up  eougeation  of  the 
kidneys,  antl  this  coiu plication  may  cause  thedroiiey  to  aasume 
the  character  of  general  aiiasarcA.  Allied  to  this  cmlema  from 
inechamcal  iinpedimcDt  er  feeble  circulation  b  the  swelling  of 
the  feet  so  oflcn  seen  in  the  case  of  old  people,  and  in  many 
exhausting  diseases,  eepecially  before  death.  Chronic  renal 
disease,  however,  may  also  give  rise  to  dropsy  limited  for  a 
longtime  to  the  lower  limbs. 

<£dema  of  the  upper  part  of  the  body  may  be  but  part  of  a 
general  dropsy,  specially  appearing  in  the  dependent  parts  of 
the  trunk,  or  in  either  arm,  according  to  the  accident  of 
position:  careful  observation  and  inquiry  as  to  the  posture  of 
the  patient  immediately  prior  to  our  visit  may  explain  the 
variations  in  sueh  cases.  (Edema  limited  to  the  chest,  arras, 
neck,  or  face,  points  to  some  mechanical  obstruction  to  the 
circiilatiun  within  the  rheet,  giving  rise  probably  to  pressure 
on  the  veins.  Tumors  in  the  mediastinum,  especially  aiieu- 
risms,  cancers,  and  glandular  swellings  ( lymphadenoma), 
must  be  remembered  in  this  connection.  Obstruetione  in  the 
lungs,  as  in  bad  forms  of  emphysema,  with  engorgement  of 
tJiG  right  side  of  the  heart  and  the  veins  of  the  neck,  may  also 
determine  a  swollen  state  of  the  fece.  For  similar  reasons 
violent  paroxysms  of  coughing,  especially  in  pertussis,  may 
lend  to  swelling  of  the  face  resembling  (p<lema.  The  discrimi- 
nation of  these  causes  must  be  souglit  for  by  physical  signs 
and  the  other  symptoms. 

Ijoealiied  dropificfd  mvellingit  are  usually  due  to  local  in6a- 
cnces.  The  eflect  of  posture  has  already  been  referred  to,  as 
well  us  the  posilion  of  a  tumor  pressing  on  special  veins.  In 
addition  to  these,  the  existence  of  venous  thrombosis  is  a  fniit- 
ful  source  of  such  dropsies,  and  this  may  readily  concur  with 
depraved  states  of  the  blood  and  feeble  or  disonlered  circula- 
tion giving  rise  to  a  more  general  redema  likewise. 

Another  form  of  tedema  found  in  young  children,  wjfcch'nj 
Meflii  the  dortum  of  the  haiidii  and  fret, hal  oecasionHlly  extend- 
ing to  the  legs  also  differs  from  that  usually  seen  in  adults  in 
that  it  does  not  pit  ou  pressure;  the  swelling  is  lirm  and  the 
skin  drawn  tightly  over  it.  This  condition  is  met  with  in 
various  wasling  diseases,  chielly  chronic  diarrbcea,  and  in  oon- 
neetiiiu  with  carpi i-{>ed a  1  snasnis:  it  always  serves  to  indicate 
a  serious  derangement  of  the  strength,  but  is  not  nccesaarily 
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of  &tal  import :  it  is  seldom  or  never  associated  with  albumi- 
nuria, and  seems  to  belong  rather  to  the  class  of  anaemic  drop- 
sies. Allied  to  this  state,  with,  however,  greater  hardness 
and  tightness  of  the  skin,  is  the  condition  described  by  Under- 
wood as  "hide-bound,"  and  by  the  French  writers  a8"«c^- 
rhne/'  or  "  induration  of  the  cellular  tissue,"  often  associated 
with  great  depression  of  the  strength,  and  a  lowering  of  the 
general  temperature. 

Myxcedenuiy  a  name  applied  to  oedema  of  mucus-  or  jelly-like 
consistence,  may  closely  resemble  renal  dropsy,  particularly 
as  the  face  is  usually  very  pallid  as  well  as  dry  and  bloated. 
The  swelling,  however,  shows  little  tendency  to  gravitate  to 
the  lower  parts,  and  it  is  too  firm  and  resilient  to  pit  on  pres- 
sure. The  swelling  extends  to  all  parts  of  the  body  and  often 
affects  the  sides  of  the  neck  above  the  clavicles,  in  a  notable 
manner.  The  features  become  coarse  and  the  hands  **  spade- 
like." The  thyroid  is  sometimes  much  diminished  in  size. 
With  the  advance  of  the  disease  the  mental  operations  become 
very  slow,  the  whole  aspect  torpid,  and  the  temper  rather 
sullen.  Toward  the  end  of  the  case  a  regular  oedema  may 
supervene  on  the  other  swelling.  The  diagnosis  turns  on  the 
ateence  of  albumen  from  the  urine,  on  the  occurrence  of  this 
disease  in  adult  women,  and  on  the  progressive  changes  in  the 
direction  already  indicated. 

Abdominal  Dropsy  is  of  three  kinds :  fluid  in  the  cellular 
tissue  of  the  abdominal  walls ;  fluid  within  the  peritoneal 
cavity ;  fluid  within  some  cyst  in  the  abdomen,  usually  of  the 
ovary,  but  occasionally  of  the  kidney,  liver,  or  other  parts. 

(Edema  of  the  abdominal  parietes  is  sometimes  so  consider- 
able as  to  suggest  the  presence  of  fluid  in  the  peritoneum,  with 
which  indeed  it  is  often  associated.  It  may  be  due  to  the 
causes  producing  general  drojysy,  as  already  detailed,  but  when 
it  seems  unduly  great  in  this  situation  there  is  usually  some 
local  obstruction  to  the  return  of  blood  from  the  veins  of  this 
region.  This  oedema  is  discriminated  from  ascites  by  the  test 
of  "  pitting,"  and  in  applying  the  pressure  we  avail  ourselves 
of  the  tissues  over  the  lower  ribs,  or  over  the  ilium  and 
sacrum,  when  the  parietes  in  front  yield  so  much  as  to  make 
the  demonstration  diflicult.  This  wdema  changes  somewhat 
with  position,  not  immediately,  as  in  the  case  of  fluid  freely 
movable  in  the  peritoneum,  but  only  afler  the  lapse  of  some 
time. 

Fluid  in  the  peritoneum  —aftcitix — may  be  of  inflammatory 
origin  ((yeritonitis  with  eflusion,  including  tubercular,  or  even 
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caDceroiia  peritonitU) ;  or  it  may  be  purely  dropeical  in  its 
nature  (hydro-peritonoiiio).  In  ihe  former  case,  the  fluid  is 
aometinies  partially  retained  in  Ihe  meshea  of  the  iiiflaniiua- 
tory  exudations,  or  hemmed  in  by  adhesions,  so  that  it  does 
not  move  freely  with  changes  in  the  position  of  the  patient ; 
but,  as  n  nile.  all  cases  with  much  fluid  in  the  peritoneum  can 
be  tested  in  this  way,  and  the  level  of  the  fluid,  seeking  the 
moat  dependent  parts,  can  be  marked  out  by  percussion.    The 


intestines,  unless  bound  down  hy  adhesions,  float  up  toward 
the  umbilicus  when  the  patient  lies  on  his  back,  giving  a  reso- 
nant note  on  percussion  there  ;  but  if  the  fluid  ace iim illation 
be  great,  even  thia  region  may  I>e  dull,  only  a  small  area  in 
the  epigastrium  yielding  a  cleiir  s<»ind.  In  the  flunks  and 
hypogastric  region,  there  is  often  o  fulness  or  bulging,  and  the 
percussion  note  is  dull  when  the  patient  lies  on  the  back,  &om 
the  presence  of  the  fluid  there,  as  these  regions  are  then  the 
lowest;  but  if  this  level  be  marked,  and  the  patient  be  turned 
quite  round,  first  to  the  right  side  and  then  to  the  left,  the  area 
of  dulness  will  be  tbund  to  change  completely  if  it  be  du«  to 
fluid  freelv  movable  in  the  periluneum — first  the  onti  flank 
and  then  the  other  becoming  resonant,  and  the  dulnvee  shifting 
at  the  same  time  to  the  parts  formerly  clear.  Certain  difRcul- 
tie«  Ixset  this  test.  Ocensionallv,  as  already  staled,  the  fluid 
wid  the  bowels  may  be  hampered  in  their  movements,  and  sn 
the  changes  may  be  less  deflitite.    Moreover,  when  the  amount 
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of  fluid  is  stnall,  we  may  be  unable  to  distinguish  the  dulneas 
in  the  flanks  in  the  midat  of  the  resonance  from  the  over- 
distention  of  the  abdominal  wall  due  to  the  accumulation  of 
cas  in  the  intestines,  which  is  so  comnion  in  abdominal  dropsv. 
CEdemaof  the  iutegumcats  often  interposes  an  insurmountable 
barrier  to  the  detection  of  slight  ascites.  Sometimes  by  press- 
ing away  the  (edema  from  a  portion  of  the  flank,  or  by  getting 
the  patient  to  lie  for  a  long  time  on  one  side,  we  may  be  able 
to  get  quit  of  this  complication  and  ascertain  the  state  of  the 
deeper  parts.  The  condition  of  the  abdominal  viscera,  a  loaded 
colon,  an  enlarged  liver  or  spleen ;  the  presence  of  a  tumor,  of 
the  gravid  uterus,  of  an  ovarian,  au  omental,  or  some  other 
cyat,  may  all  give  an  area  of  less  movable  dulness,  and  impair 
in  this  way  the  value  of  the  test  b^  change  of  jvature  :  most 
of  these  complications  usually  exist  only,  or  chiefly,  on  one 
side,  and  by  dipping  the  liand  down  through  the  peritoneal 
fluid  we  can  occasionally  ascertain  (he  presence  of  a  tumor, 
and  so  make  allowance  for  it. 

When  the  quantity  of  fluid  in  the  peritoneum  is  small,  we 
can  sometimes  recoi;uizc  its  presence  i>est  by  placing  the  patient 
on  his  elbows  and  knees  :  the  umbilical  region,  quite  resonant 
during  examination  in  the  recumbent  posture,  may  then  be 
found  to.  give  a  dull  note  in  this  altered  position,  while  the 
flanks  formerly  dull  now  become  resonant  on  percussion. 

Another  test  for  ascites  is  the  detection  of  fluctuation.  The 
flat  hand  is  place<l  on  the  side  of  the  abdomen,  and  with  the 
fingers  of  the  other  a  sharp  tap  is  directed  [x^rpcndicuiarly  to 
the  abdominal  wiills  on  the  other  side,  when  a  distinct  wave  is 
of^n  both  seen  and  tclt.  This  sign  varies  much  in  distinctness 
in  diflereiit  eases.  It  is  scarcely  available  except  in  prettv 
considerable  dropsy.  When  the  umbilical  ring  is  pn)truded, 
ftais  usually  the  case  in  extreme  ascites,  tills  fluctuation  is  often 
well  felt  by  placing  the  finger  there.  This  sign  of  fluctuation 
may  be  obtained  in  the  various  forms  of  fluid  accumulation  in 
the  abdomen,  and  is  not  limited  to  ascites.  Even  the  presence 
of  much  fat  in  the  belly  may  give  us  a  certain  degree  of  fluc- 
tuation, very  likely  from  its  alnu«t  fluid  condition  at  the  tem- 
perature of  the  body.  An  altem])t  is  sometimes  made  to 
intercept  the  wave  from  this  cause  by  getting  some  one  to 
press  tlie  abdomiuul  wall  with  the  edge  of  the  hand  during 
the  application  of  the  test,  us  thiii  is  sometimes  found  to  arrest 
the  wave-like  movement  trunsniittc<l  through  tilt  in  the  abdom- 
inal walls.  Aguiu,  when  there  is  great  flatulent  distention  of 
the  intestines,  with  tense  abdominal  walls,  ua  in  many  cases  of 
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rickets,  a  feeling  clmsely  resembliug  fluctuatiou  Is  sometimes 
tranamitted  by  the  air-filled  viscera,  without  the  presence  of 
any  fluid  at  ail.  Of  course,  the  test  by  percussion  comes  here 
to  our  aid  (it  may  be  said,  however,  in  passing  that  if  tlie  bowel 
be  ffrealli/  dUlmded  with  air  it  may  give  a  dull  nul« :  this 
happens  occasionally  in  intestinal  straugulation).  A  greatly 
distended  bladder  sometimes  simulates  peritoneal  fluid,  so 
that  it  is  often  wise  to  empty  tlie  bladder  by  the  catheter 
before  deciding  fiualiy  on  the  nature  of  the  tliiid  accumulation 
or  resorting  to  paracenleris :  in  the  ease  of  women,  a  long  flex- 
ible catheter  should  be  ust-d,  ns  a  eilver  female  catheter  niieht 
not  paas  through  the  elongated  neck  of  the  bladder.  Ibe 
mere  fact  of  a  patient  having  recently  passed  umie,  does  not 
always  remove  the  necessity  of  using  the  catheter  iu  doubtful 
cases. 

Cy»t!e  dropty  of  the  ovaries  a/id  other  forme  of  eytlic  diteaae 
of^n  resemble  ascites,  and  they  occasionally  exist  aloug  with 
it.     Ovarian  dropsy,  in  ita  early-  stages  at  least,  usually  affects 


one  side  more  than  the  other,  and  bo  the  distention  is  not 
alwnys  symmetrical.  It  leaves,  ns  a  rule,  one  or  both 
flftulcs  clear  ou  percussion,  and  gives  a  dull  note  in  front, 
different  thus  from  the  disposition  of  the  dulncss  in  ascites. 
The  umbilical  ring  may  tic  flattened  but  is  seldom  protruded, 
unless  there  be  ascites  also.    The  eflect  of  change  of  positiiDn 


be  I 

I 

i.  1 

>n  J 


CAUSES    OF    ASCITES.  4S9 

on  the  percuss! on -duiness  is  scnrccly  appreciable  in  avarian 
dropsy,  or,  at  least,  it  is  miicti  less  tiiac  in  ascites.  Percussion 
of  the  lumbar  regiuns,  while  the  patient  rests  on  her  arms  nnd 
knees,  sometimes  assists  the  diagnosis  by  revealing  dulnese  over 
the  diseased  ovary  behind. 

Other  cystic  diseases  arc  dieuri minuted  from  ascites  iu  a 
manner  similar  to  that  mi>iitioned  iu  connection  with  ovarian 
dropsy — chiefly  by  their  position  and  by  the  fluid  not  being 
freely  movable.  Dilated  kidney  (hydronephrosis,  pyoneph- 
rosis), cystic  disease  of  the  kidney,  and  paraaitic  cysts  (hyda- 
tids) of  the  liver  and  of  various  abdominal  organs,  including 
the  omentum,  are  the  chief  forms  of  encysted  accumulation  in 
the  abdomen.  Occasionally  very  soft  cancers  simulate  abdom- 
inal dropsy,  and  colloid  material  by  its  escape  into  the  abdoiu- 
inal  cavity  sometimes  gives  rise  to  a  seraitlirid  accumulation 
there;  large  fatly  tumors  in  the  abdomen  have  also  been 
known  to  simulate  fluid. 

Caiuet  of  AKcitet. — The  first  point  is  to  ascertain  whether 
the  ascites  is  the  only  fluid  accuinnbitloii  prest-nt  in  the  patient, 
or  if  it  forms  but  a  part  of  a  more  general  dropsy.  We  some- 
tiroes  require  to  trace  the  development  of  the  dropey  in  dif- 
ferent parts  us  lo  their  relative  dates;  thus  a  case  may  have 
begun  as  a  pure  abdominnl  drogigy  subsequently  hccumiug 
complicated  with  dropsy  of  the  (vet.  When  existing  alone,  or 
out  of  proportion  to  the  dropsy  elstwhere,  ascites  may  depend 
on  inflammatory  exuilatious  from  the  peritoneum,  or  on 
mechaidcal  obstruction  to  the  portal  or  mesenteric  veuis. 
When  associated  with  general  dropsy,  ascites  may  simply 
form  a  part  of  a  more  general  affection ;  an  examination  of 
the  heart  and  of  the  urine  will  assist  the  diagnosis.  When 
the  dropsy  is  almost  exclusively  abdominal  we  consider  the 
following  causes : 

1.  Pcriioniti*  with  considerable  effusion  is  almost  always 
chronic  or  subacute.  The  tendemees  which  we  are  in  the 
habit  of  looking  for  in  inflamiuation  of  the  iicritoneum,  is 
oflen  very  slight,  or,  indeed,  absent,  if  there  oe  much  effb- 
siou :  coses  of  this  class  are  usually  dne  to  tubercular,  or,  it 
may  be,  cancerous  alfeciions  of  the  iieriloneuni :  in  the  latter, 
the  exudations  niaj  be  due  in  part  to  the  compression  of  veins 
by  the  cancerous  nodules,  and  in  part  to  the  inflammation  set 
up:  this  inflamnmtory  element  may  account  for  the  partial 
eubndence  of  a  dro{isy  in  obviously  malignant  affections.  By 
applving  tlie  hand  ovur  the  ab<lomeu  in  the  umbilical  region, 
and  by  wriggling  it  ul>out  in  various  directions  and  with  vary- 
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ing  pressure,  we  cau,  at  liiii<s,  [Perceive  &  gratinr  ur  cracklii^; 
sensutiun,  tVora  the  rubbing  togelher  of  rough  surfaces,  or 
from  the  presence  of  fluid  ia  the  meshes  of  the  inflammatorjr 
exudations:  a  similar  sense  of  friciion  may  betnoveved  to  the 
hand  or  the  car  applied  to  the  abdominal  wall  during  a  pro- 
longed act  of  inspiration :  care  must  be  taken  not  to  cooibtind 
this  with  the  noises  occurring  within  the  intestines  themselves. 
When  such  friction  can  be  made  out  tu  a  case,  it  points  clearly 
to  iaflammatory  mischief  or  compUention.  Occasioually  pen- 
toueal  frietiou  can  be  felt  or  heard  over  the  liver,  and  »  devel- 
oped in  cases  of  tibtlomiual  dropev,  especially  tn  the  termiDal 
stages  of  renal  disease. 

As  chronic  peritonitis  with  efi'iision  is  usually  tubercular, 
considerable  a^sistHncc  may  often  bo  derived  from  n  couaid- 
enition  of  the  age.  tamity  history,  and  general  aspect  of  ibe 
patient,  from  the  presence  of  evening  pyrexia,  and  from  the 
ooneurreuce  of  other  symplonia  and  sigiisof  tubercular  disease 
— glandular  masses  in  the  abdomen  (tabes  mesenterical,  ulcer- 
ation of  the  bowel,  pulmonary  plitliisis.  pleuritic  effusion,  etc. 
Cancer  is  ukurIIv  aswcialed  with  liiit  little  disturbance  of  the 
temperature,  but  rapidly  developed  cancer  in  the  peritoneum 
and  elsewhere  may  run  a  tehrile  course. 

2.  IbArvt  mett^itfrica  is  a  cause  of  ascites  in  children  vhich 
must  never  l>c  forgotten  ;  but  it  is  not  so  common  as  is  often 
sup{>03ed;  tubercular  peritunitiB  often  resembles  this  form  of 
disease,  and  the  large  belly  of  rickets  is  even  at  times  con- 
founded  with  this  very  serious  disease.  Tabes  mcseuterica  is 
rare  under  four  or  live  years  of  age.  The  dropsy  in  tabes  ie 
usually  purely  abdominal ;  any  other,  if  present,  can  generally 
be  made  out  to  be  (juite  secondary:  the  distention  of  liie 
nbdouiinni  veins  is  an  important  sign  of  this  form  of  dropey  in 
the  young,  but  sumenbat  similar  distention  is  seen  in  maJig- 
nant  gronrths  in  the  alxlomeji,  im  these  likewise  obstruct  the 
venous  circulation.  Occneionnlly  a  mnEs  of  large  mescnterie 
glands  can  be  felt  chiough  the  ubdominnt  wulls.  The  general 
svin])t>oms  of  wasting  disease,  and  the  occurrence  of  evening 
elevations  of  the  temperature,  the  presence  of  pulmonary 
phthisis,  llie  existence  of  abdominal  pains,  of  cai>ricioua  appe- 
tite, of  occasional  dislurbauoe  of  the  bowels,  and  the  liistorv 
of  auy  tendency  to  tuberculiir  disease  in  the  family,  must  afl 
be  carefully  considered  in  doubtful  cases.  This  glandubu* 
dtseiise  may  bi^  as.4uciate(l  with  tubercular  iieritouitis. 

3,  Pi'Hiit  Olitlntelioii. — Disease  of  iIil-  liver  caiisi«  ascttea 
Irotu  its  nHt'ctiug  the  jKjrtal  vein,  eitlicr  in  its  main  trunk,  or 
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ramifi cations  in  the  hepatic  structure.     Various  disea 
of  the  liver,  its  well  us  Bflectioas  of  other  organs  in  its  neii 
borhoud,  amy  thus  give  rine  to  ascites;  indeed,  anything  which    I 
obstructs  the  portal  circulation  tends  to  give  rise  to  abdnt 
inal  dropsy.     T)ie  two  common   afiectiona  of  the  liver  thus 
associated  with  dn>pBy  are  cirrhosis  or  atrophy  of  the  liver, 
and  cancer.    The  former,  when  extensive,  leads  to  the  oblite- 
ration of  so  many  minute  branches  of  the  jKjrtal  vein,  that  it 
can  scarcely  fail  ta  pve  rise,  in  time,  to  dropsy ;  but  in  cancer 
much  depcjids  on  the  accidental  position  of  the  malignant 
nodule,  as  to  whether  it  happens  to  press  on  or  destroy  the 
portal  vein  or  its  branches.     Along  with  cancer  of  the  liver, 
we  must  consider  cancerous  ^rowtbs  in  the  pancreas,  glanda, 
and  other  parts  in  the  neighborhood  of  the  vena  portte,  as 
these  can  seldom  lie  separated  clinically  from  heitatio  alfeo- 
tions.    Perihepatitis  (by  compression  of  the  portal  vein  from 
the  contraction  of  the  lymph  effused  in  it«  neighborhood)  like- 
vise  cauees  ascites ;  and  occasionally  cnlar^d  glands  in  the 
fissure  of  the  liver  complicate  amyloid  disease  as  well  as  cancer, 
and  so  give  rise  in  this  way  to  ascites.     Hydatid  cysts,  ab- 
Bcessee,  and  any  tumors  ur  swellings  in  the  Liver  may  lilcewise,  I 
from  their  particular  portions,  give  rise  to  ascites.    Frulongcd  ( 
congestion  of  the  liver — whether  of  a  mechanical  nature,  as  1 
seen  in  long-standing  cases  of  hcart-di sense,  or  resulting  from   1 
the  pernicious  influence  of  alcoholic  stimulants — is  apt  to  lead 
to  induration  of  its  tissue,  and  obstruction  of  the  portal  circu- 
lation, and  so  gives  rise  to  peritoneal  dropsy.    Thrombosis  of  | 
the  portal  vein  sometimes  jirwlucee  a  rapidly  increasing  ascites, 
and  this  cause  should  be  coninidered  when  the  dropsy  suddenly   I 
weumee  an  alarming  tbrm.  threatening  asphyxia  from  its  bulk :    ' 
it  is  usually  due  to  prcesiatent  disease  of  the  liver,  or  other 
orgRDS  concerned  in  the  portal  system,  but  it  occasionally  arises 
here,  aa  elsewhere,  from  a  very  depraved  state  of  the  blood. 

In  investigating  these  causes  of  ascites,  wo  try  to  discover 
tiiG  size  of  the  liver  and  any  peculiarity  in  its  form  :  the  evi- 
denoe  of  other  results  of  portal  obstruction  and  the  history 
of  any  causes  likely  to  give  rise  to  such  diseases  must  also  be 
warcbed  out. 

In  cirrhosis,  the  whole  organ  is  usually  small,  sometimes, 
indeed,  keeping  quile  within  the -margin  of  the  ribs ;  occasion- 
ally, however,  it  is  not  diminished  in  si;ie,  and  perhaps  in  the 
,<MrIr  stage  it  may  even  lie  unduly  lur^e.  The  surface  of  the 
[ddrrnotic  liver  is  often  uneven,  with  little  "  boti-nuil "  prujec- 
[ttonsi  seldom  excewUug  a  [lea  iu  size ;  these  can  be  felt  in  some 
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CHaea  i>n  moving  the  hand  from  side  to  side  over  the  iirgnn,  or 
dipping  Ihe  fingers  down  over  its  edge ;  not  uufrequently  tberc 
are  certain  irregularities  in  the  tendinous  walls  of  the  fibtlo- 
tneu,  whieh  arc  apt  to  mislead  lis  in  EUch  examinations.  The 
Dotlules  in  cirrhoeij  are  smaller  than  those  nsually  found  in 
cancer.  The  spleen  is  generally  enlarged  in  cirrhoeis  of  the 
liver,  hut  this  can  seldom  bo  made  uut  if  there  be  much  tluid 
in  the  abdomen.  Jaundice,  iu  an  extreme  form,  is  rare  in  cir- 
rhosis, but  the  patients  have  often  a  dingy  or  earlhy  com- 
plexion, with  dark  rings  at  the  orbit«;  if  jaundice  be  present 
at  all  it  is  slight,  and  the  bile  is  not  ijiiile  absent  trom  the 
stools,  unless,  indeed,  there  be  coincident  catarrh  of  the  ducts, 
or  some  other  similar  complication. 

In  obetructioD  of  the  portal  vein  the  brancliee  going  to  its 
foriuatiun  are  more  or  less  involved,  and  so.  in  addition  to 
exudations  into  the  peritoneum,  there  is  a  tendency  to  disturb- 
ance of  the  stomach  and  bijweU,  especially  vomiting  of  blood, 
passing  of  blood  hy  the  howels,  the  existence  of  hemorrhoids, 
the  occurrence  of  tarry  motions,  and  an  enlai^ment  of  the 
Bjdeen.  The  habitual  prestuice  of  a  sediniejit  of  very  red 
lithntes  in  the  urine,  obvious  imperfections  in  the  nutrilion, 
and  the  previous  history  of  spirit  drinking,  are  further  points 
to  he  inquired  for.  Drinking  of  undiluted  spirits  is  the  com- 
mon cause  of  cirrhosis  of  the  liver,  but  it  occura  at  times 
ijnit«  apart  from  this  habit,  and  had  e\-en  been  seen  iu  young 
children.  Bleeding  from  the  nose  and  subcutaneous  hemor- 
rhages are  also  occasional  symptoms  in  cirrhosis  of  the  liver. 

In  cancer  of  the  liver,  the  whole  organ  is  usually  enlarged, 
but  someiimes  only  one  part  appears  affccted:  the  surtace 
often  presents  very  distinct  nodules  uf  the  siie  of  a  marble  or 
oven  larger,  with  at  times  a  central  cu|)-liku  depression :  these 
nodules  are  usually  painful,  or,  at  least,  tender  on  preesure, 
but  cancer  of  the  liver  sometimes  runs  a  painless  course.  This 
aJTection  of  the  liver  is  generally  secondary  to  cancer  some- 
where else — if  judged  irom  ibe  pathologieni  standpoint;  but 
olinicully,  it  is  often  impossible  to  get  evidence  of  any  other 
organ  having  been  aOccted,  and  even  when  the  liver  is  involved 
secondarily,  the  primary  cancer  may  be  in  the  gall-bladder, 
the  bile-ducts,  or  other  parU  intimately  relate-!  to  the  liver. 
Careiiil  search,  howevor.shouhl  lie  made  for  evidence  of  oincer 

the  stomach,  rectum,  or  elsewhere,  and  the  glandular  regioit* 
should  he  explored  for  any  swellings.  Hcrnlttnry  tvndcncioe 
to  malignant  disease  are  someiimes  imcrablo  in  the  family 
history,  but  th^y  are  no  doubt  often  missed,  even  when  renllT' 
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present.  Jaundice,  like  dropsy,  is  not  a  constant  sign  of  hepatic 
cancer,  but  when  deep  persistent  jaundice,  with  pale  stools, 
coexists  with  ascites,  it  adds  great  probability  to  the  diagnosis 
of  a  cancerous  mass  compressing  both  the  bile-ducts  and  the 
portal  vein.  The  combination  of  jaundice  and  ascites,  how- 
ever, is  also  found  in  cirrhosis  of  the  liver.     (See  p.  427.) 

An  excessively  enlarged  spleen  is  sometimes  the  only  obvious 
cause  of  abdominal  dropsy. 

The  examination  of  the  abdomen  as  to  the  presence  of 
tumors,  or  even  as  to  the  size  of  the  liver  and  spleen,  is  often 
extremely  imperfect,  owing  to  the  distention  of  the  parts  by 
fluid  accumulation ;  by  dipping  the  fingers  suddenly  down 
through  the  fluid  or  by  varying  the  position  of  the  patient, 
we  may  discover  an  enlargement  of  the  liver  or  spleen,  which 
might  otherwise  escape  notice.  When,  however,  paracentesis 
has  been  resorted  to,  an  opportunity  is  afforded,  immediately 
after  the  operation,  of  exploring  the  parts,  owing  to  the  great 
flaccidity  of  the  abdomen ;  the  spleen  can  oft«n  be  thus  felt, 
and  nodulation  of  the  liver  then  discovered  ;  cancerous  masses 
in  the  omentum,  peritoneum,  or  mesenteric  glands,  can  often  be 
oasily  felt  at  this  time,  although,  perhaps,  in  no  other  way. 

The  examination  of  the  fluid  removed  by  tapping  may  help  the  diag- 
nosis, but  reference  must  be  made  to  special  treatises  for  full  details 
regarding  these  various  fluids  and  their  characters.  The  occurrence 
of  blood  in  the  fluids  removed,  especially  by  aspiration,  is  often  noticed 
toward  the  end  of  the  operation,  very  likely  from  the  withdrawal  of 
the  support  afforded  by  the  fluid  to  the  vessels  within  :  the  presence  of 
blood  probably  favors  the  coagulation  of  the  fluid  removed.  Coagula- 
tion of  the  fluid,  when  very  considerable,  suggests  the  presence  of 
inflammatory  processes  ;  slight  coagula,  sometimes  blocking  the  canula, 
may  occur  in  all  forms  of  ascites,  but  as  they  form  no  part  of  the  char- 
acteristics of  ovarian  fluids,  this  may  aid  the  diagnosis.  Chylous  fluids 
with  a  milky  appearance  are  occasionally  met  with  :  some  implication 
of  the  thoracic  duct  may  explain  this.  Occasionally  the  fluids  removed, 
particularly  after  tappings  which  have  not  done  well,  may  indicate 
purulent  admixture.  The  fluid  in  simple  dropsy  is  usually  clear,  with 
a  specific  gravity  of  about  1.012-1.015 ;  it  contains,  as  a  rule,  but  little 
blood,  although  highly  albuminous;  bloody  serum  has,  however,  been 
observed  in  the  dropsy  due  to  portal  obstruction.  Ascitic  fluids  vary 
much  in  specific  gravity  (1.012-1.035),  and  also  in  the  quantity  of  albu- 
men which  they  contain.  In  cases  of  canerr  the  fluid  may  be  of  the 
same  character  as  that  of  simple  dropsy,  even  when  the  disease  involves 
the  peritoneum,  but  in  cancerous  cases  blood  is  a  more  frequent  con- 
stituent. An  hydatid  cyst — unless  contaminated  with  effused  blood 
and  the  products  of  inflammation — yields  a  clear  fluid  of  low  speciflc 
gravity,  about  1.007-1  009,  without  albumen  or  urea,  and  wiih  abund- 
ance of  chloride  of  sodium.     Moreover,  echinococci  or  booklets  may 
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exaromnlion.  (See  Fig,  72.) 
acimolimes,  or  by  iU  yielding  crysirt 
of  nilrnte  of  urea  on  the  nddiliun  of  nitric  acid,  after  concenlntion  or 
extraction  with  alcohol.  Urea  mtiy  be  found  in  the  dropsical  eiuda- 
lioni  of  the  abdomen  due  to  renal  disease,  but  when  it  occurs  '    "  "     ■*- 


accumulation,  the  kidney  or  the  bladder  must  bs  thought  of.  Urine 
from  H  dilated  kidney  ^hydronephrosis)  is  usually  of  a  very  low  spcclSe 
gravity;  it  may  contain  a  trace  of  albumen.  The  possibilitv  of  i»ni. 
pUx  ftntils  frnm  the  rupture  of  eyata,  the  effiiaion  of  blm>d,ancl  the  pro- 
ducts of  inflammntion  must  be  remembered:  durlc  chocolate-colored 
Hulds  with  shreds,  etc. ;  coming  away  on  tapping  are  usually  due  to 

In  ovnrian  cvtU  we  have,  as  b  rule,  Bomawhtil  dark-colored  fluids, 
someli'nes  slighlly,  sometimes  eilremcly  ropy  or  even  gelatinous.  In 
such  CMOS  we  ocoasionaliy  see  glittering  specks  with  the  naked  eye, 
shown  by  the  micMaeopo  to  ha  scale*  ofchiileslorine.  (See  Fig.  TS.) 
These  are  coiamonly  found  in  encysted  Biiida,  but  their  presence  has 
been  rocordod  in  obronic  InBammatory  peritoneal  effusions  also:  they 
Mslst  but  do  not  settle  the  differential  diagnosis  of  ovarian  from  pen- 
toneal  dropsy.  OvariaD  fluids  may,  however,  present  a  ciuse  resem- 
blance  to  peritoneal  exudations  ;  they  are  often  clear  and  somelimu 
of  low  spudllc  uravily.  The  speciRc  gravity  of  ovariun  fluids  variM 
from  1.003-1.045,  tn  pnruvarian  cysts  the  fluid  is,  hi  a  rule,  clear,  of 
very  low  spocific  gravity,  and  with  little  or  noalhiimen  :  occasion  oily, 
however,  siK-U  cy His  may  also  have  dark,  rojiy  fluid.  The  detection 
of  "  pnralbiimun  "  in  aMominal  fluids  has  been  alleged  as  diagnoetio 
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of  An  ovarian  origin,  but  thiii  substance  has  now  been  found  in  othor 
forms  of  disease.  **  Paralbumen  "  is  not  precipitated  by  heat,  allh()Uf(h 
the  fluid  may  becoune  turbid.     The  action  of  dilute  acetic  acid  asslats 
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iU  recognition;  like  mucin,  p^iralburn^n  i*  {.r''/-i|.ifMf.«"l  by  tbin 
reagent,  or  at  least  a  turbidity  m  prfrtlu'^A .  )»,i  iu*t  nirbidity  dfi«i  Vt 
mucin  is  not  dissipated  by  exc^^  of  tb^  »/  id,  or  by  tb'?  nthltUou  of 
a  strong  solution  of  cblorid<  of  «/^iiim,  whil';  tb#;  tufbi/lity  lU  ihn 
case  of  paraiburnen  i^  fii*Mr\w*:/l  by  b^^th  of  tb^^^*.  rt'n^Hu\M.  VnthS- 
bomen  it  precipitati^d  by  al/y/bol :  ^ft\h%,  »l%\\h*.i»u*'m  uhiumX  "  utMn\' 
bumen,"  but  tb:s  latt>Tr  attain  l*  U'X  pr«r^ip)*A'Ay)  by  i»'trti«'ynh)t\*^  of 
potafsiiim  and  mc^ic  a<  i^  a^  yakr%.T,^t'(**'.u  \».  H^fftt*'  fout't*\oh  "^mM  m 
to  tbe  remcti'^n  of  ••  y%r»X'*  »ru*'.u  :  "  txA-*-^^  *b«!  7^f»  04  f',tu,^  of  niN-i 
men  do  n"t  Mv-nn  %a  7rt  *'iiB  i.".*l7  »*il  t\"u.%r  %**•»%  hutAh' f  f/««», 
often  applied  14  \,,  Xm,\\  r.r.»  S  ..d.  »  d  af  ^r  oV«  /.  r  /  »  /./.•/•il  rf/»,  f/# 
•dd  stT'iog  acrti-:  */rid.  "mw^.x^  r*A.\*o\  i-».  v.^.  f.f*/'.p,*n'A  ff.r^i  'rtttt^nu 
flaid§,  or  psnd-r*  it  i-r.^r.  r.  ,•.-*  4f'^r  .^  .♦  «f»*ir^r,   #;» 

lliztores  of  •>-d.'.*f;>  *.-*  *'i-.*:r,  A'.d  '/  *y.o!>»A  «  v-/J  f.fit,*  t,'>  'lo- iM, 
frequently  ''-.n  .r.  »!.:  -^r.;*  •-.  '.,r.'.*<^  *f.<»r  **-*  ..'^  ,f  •»,*  f/.#-# 

Mood. <pi:h<:ia'  -*■...*  \.'i\  '^o*-*-'. >•■.'■  ■i  /*■•''•  •  ■»"•  '''  ♦■'■'•^  I''*  'l'*  »r,A*#i 
llr.  Dry*dji>  •I*^****;  *^  »/-«-.  .  *•  'V  ?■*/.•  ■''i'-/'I  %/  x,  c.  ^j  ;y-/-  .;r»^  ♦/r 
ovnrina  d  .>!•,  It '-^-^'a  ,  #**  t  p**.^  >.  ',.*»«•  j*<  .'.  ^./^  */■/■;'  •/ ■^'I 
does  a«-c  r*^^**''^  "f.^  /'»-..  «.*  -»',  *>^,-4''.(^>  •*'.  a*<a-  wa  j/**.  ,;/«j 
beer»me  m».r» 'rt .i-r. «.•»•.*  -..*.•■.•  •■•-•  .*  ••.•  .*r/,*m  >«  «  /.."-/i  A'»- 
s«»lute  r«ii»ftfw  "»- 1.  •  -.*►  :*#^>.;  .-,  '-..■*«/•  -^^  -#  «^  */.♦  ,  /  ►.  ^  /,  #/'  V'* 
Gff*j<ip(i  of  p«**r— rtj». .•^. I  *>    •    .«  •»  4.-  .  ■•^/*     -^.^z  •   r/i  «^   ,*^/-  »««,'^   fi 
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Society,  2  vols.,  London,  1868-61. — Wickham  Legg,  On  the  Bile, 
Jaundice,  and  Bilious  Diseases,  London,  1880:  this  work  contains  a 
mass  of  historical  information,  copious  references,  and  a  full  account 
of  acute  yellow  atrophy  of  the  Liver. — MacMunn,  The  Spectroscope 
in  Medicine,  London,  1880. — Habershon,  Diseases  of  the  Abdomen, 
8d.  ed.,  London,  1878. 

Spencer  Wells,  Diagnosis  and  Surgical  Treatment  of  Abdominal 
Tumors,  London,  1885. — Lawson  Tait,  Pathology  and  Treatment  of 
Diseases  of  the  Ovaries,  Birmingham,  1888. — Bright,  On  Abdominal 
Tumors  and  Intumescence,  New  Sydenham  Society,  London,  1859. 
— There  are  many  other  books  on  ovarian  tumors;  reference  may 
also  be  made  to  the  treatise  on  diseases  of  women  mentioned  in 
Chapter  XV. — For  general  dropsy,  see  Basham,  The  Significance  of 
Dropsy  as  a  Symptom  in  Renal,  Cardiac  and  Pulmonary  Disease,  8d 
edition,  London,  1866. 

Various  works  referred  to  in  Chapter  XIII.  on  urinary  disorders, 
and  in  Chapter  XVI.  on  the  physical  examination  of  the  chest  and 
abdomen,  may  also  be  consulted. 


CHAPTER    XIII. 

EXAMINATION   OF   THE   UKINE,  AND   SIGNIB^ICANCE 

OF    URINARY   SYMPTOMS. 

The  urine  is  usually  examined  to  some  extent  in  all 
hospital  cases  on  admission  as  a  matter  of  routine.  The 
nature  of  any  further  examination  is  determined  by  the 
character  of  the  case.  In  private  practice  the  examination 
of  the  urine  is  called  for  on  the  detection  of  any  suspicious 
symptoms  likely  to  be  associated  with  urinary  disturbances; 
and  the  beginner  will  do  well  to  examine  it  in  all  cases  where 
the  diagnosis  remains  doubtful.  Patients  also  frequently  com- 
plain of  changes  in  the  character  of  their  urine ;  these  will 
be  referred  to  in  describing  the  naked-eye  appearance. 

The  routine  examination  of  the  urine  embraces  its  reaction,  its 
specific  gravity,  its  color,  and  other  naked-eye  appearances ; 
also  a  determination  of  the  presence  or  absence  of  albumen, 
and  of  the  character  of  any  sediment,  microscopically  and 
otherwise.  These  points  should  be  noted  in  all  hospital  cases 
on  admission,  even  if  the  results  seem  purely  negative  in  their 
indications,  as  they  may  be  of  much  value  in  the  subsequent 
development  of  the  case.  The  nature  of  the  further  investi- 
gations depends  to  some  extent  on  the  results  of  this  examina- 
tion. Thus,  if  the  specific  gravity  be  high,  especially  in  a 
pale  urine,  sugar  must  be  tested  for  and  the  quantity  of  urine 
ascertained.  If  the  si>ecific  gravity  be  low  and  the  color  pale, 
a  meiisurement  of  the  (juantity  pa.ssed  in  the  twenty-four  hours 
will  be  important.  In  cases  with  albuminuria  some  notion  of 
the  quantity  of  the  urine  is  usually  desirable  to  guide  not 
only  the  diagnosis,  but  also  the  prognosis  and  treatment ; 
sometimes  exact  measurements  of  the  quantity  of  the  urine 
are  of  the  utmost  value.  Special  circumstances  in  the  case 
determine  the  further  investigations.  Thus  the  propriety  of 
a  quantitative  estimation  of  the  chlorides  in  febrile  cases,  of 
the  urea  in  a  variety  of  diseases,  of  the  presence  of  biliary 
and  other  pigmentary  matters,  etc.,  must  be  determined  by 
the  general  clinical  features  of  the  case. 

The  snnip/c.i  to  be  selected  for  testhuf  depend  to  some  extent 
on  the  points  specially  aimed  at  in  the  inquiry.     For  the  re- 
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action,  the  sample  should  be  receiitly  passed,  and  if  alkaline 
the  relation  of  the  specimen  to  meal  timis  must  be  considered. 
For  the  specific  gra\-itv  the  whole  quaiuitv  passed  in  the 
twenty-four  hours  should  be  tested,  or  a  sample  taken  from  it. 
In  examining  for  crystals  or  tube-casts,  the  sample  should  be 
allowed  to  settle  quietly  and  completely  for  several  hours.  In 
suspected  albuminuria  we  may  have  to  examine  samples 
passed  at  different  periods  of  the  day,  as  in  slight  cases  the 
albumen  is  often  absent  in  the  urine  passed  before  bntakfast, 
and  apiiears  in  considerable  quantity  after  going  atiuut  a  little, 
or  after  breakfast  or  dinner.  The  urine  passed  in  the  early 
niorniiig  gives  the  fairest  sample  of  the  secretion,  apart  from 
the  influence  of  special  meals.  In  private  practice  it  is  a 
good  plan  to  try  to  procure  two  separate  samples  passed,  the 
one  in  the  morning  and  the  other  at  night.  In  hospital,  the 
early  inorning  aamjiles  may  be  ordered  to  be  kept  in  the  firw 
instance,  and  the  whole  qunntity  or  special  samples  subse- 
quently ordered,  as  occasion  seems  to  require.  Too  much 
care  cannot  be  taken  in  securing  the  purity  of  the  samples, 
both  aa  regards  the  cleanness  of  the  vessels  into  which  the 
urine  is  originally  passed,  and  of  the  urine  glasses  and  bottles 
in  which  the  samples  are  preserved.  Dirty  vessels  promote 
speedy  putrefaction,  and  give  rise  very  readily  to  animoniacal 
cdor,  and  to  the  development  of  vibriones.  The  presence  of 
ayruits  and  the  like,  in  imperfectly  washed  bottles  used  for 
^e  samples,  may  give  rise  to  serious  mistakes.  In  hospital 
practice  another  danger  arises  from  the  samples  being  con- 
taminated with  tube-casts  and  crystals  from  the  urine  of 
neighboring  patients,  who  may  have  been  using  the  same 
vessels. 

In  some  cases  of  purulent  and  bloody  urine,  it  is  desirable 
to  have  the  sample  passed  into  two  glosses,  so  as  to  examine 
the  first  and  second  portions  separately,  as  this  soinetiinefl 
brings  out  certain  peculiarities  in  various  forms  of  urinary 
disease, 

{^wmlity. — This  varies  in  health  according  to  the  bulk  of 
the  patient,  the  quantity  of  his  food  and  drink,  aitd  tlie 
amount  of  his  excretions  by  the  skin,  bowels,  etf.  It  may  be 
roughly  estimated  at  from  30  to  fiO  or  60  fluii)  oit.  in  the 
tweuty-four  hours.  In  disease  the  modifying  influences  re- 
ferred to  have  also  sonie  plar.  In  particular,  a  jirofusc  dis- 
charge from  the  bowels  or  slcin  naturally  leasens  the  urine. 
The  quantity  of  the  urine  should  always  be  considered  in  its 
relalionsliip  with  the  sjteciHc  gravity,  as  this  sometimes  enables 
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us  to  understand  anil  estimate  tlie  value  of  the  changes  wblcli 
occur.  Thus  in  a  urine  dimiuislied  by  dinrrhcea  the  speciiic 
gravity  may  rise;  in  a  urine  increased  from  great  quantities 
of  fluid  being  inihilwd  the  sjiet-ific  gravity  raay  fulf.  There 
is  ofteii  a  difficulty  in  preserving  the  whole  urine  passed  by  a 
patient,  [mrtlv  from  forgetfulness  or  indifference  on  his  part, 
eapecially  if  lie  be  well  enongh  to  go  about,  and  partly  from 
the  great  tendency  the  urine  has  to  be  passed  at  atool  and 
80  lost.  By  getting  the  patient  to  pass  water  before  going  to 
stool  this  loss  may  often  be  prevented,  and  in  male  patients  a 
wide-mouthed  bottle  can  rasily  be  used  simultaneously.  Some- 
times, however,  the  loss  is  inevitable,  both  from  this  cause  (as 
in  diarrhreal  and  from  the  urine  dribbling  away,  or  from  its 
being  passed  unconsciously  ami  without  warning. 

Suppression  of  urine,  or  even  any  great  diminution  in  its 
amount,  is  always  a  serious  fact  in  disease;  but  the  report  is 
sometimes  given  that  there  is  suppression  of  urine  when  really 
it  is  retainoi  in  the  bladder.  When  the  quantity  of  the  urine 
is  as  low  as  10  or  20  oz,  in  the  twenty-four  hours,  it  must  be 
r^ardod  as  small ;  it  sonielimes,  however,  falls  to  a  few 
drachms  only.  Diminution  or  suppression  of  urine  is  liable 
to  occur  in  acute  nephritis  and  in  the  terminal  stages  of  vari- 
ous forms  of  Bright  e  disease.  In  cas^  with  much  fever,  and 
in  those  with  copious  vomiting,  the  urine  is  diminished.  From 
nervous  causes  it  may  also  be  greatly  reduced,  as  in  hysterical 
ischurin;  a  secretion  of  copious  nriue  is,  however,  a  much 
commoner  feature  after  a  paroxysm  of  hysteria. 

When  above  60  oz.  it  is  decidedly  increased,  if  such  figures 
be  maintained  for  several  successive  days ;  but  we  must  re- 
member that  the  amount  oscillates  from  day  to  day  in  health 
and  also  in  dise-Bse.  Increased  secretion  of  urine  (polyuria) 
is  found  in  certain  stages  of  lardaceous  disease  of  tbe  kidney, 
and  in  granular  contraction  of  the  kidney,  where  the  amounts 
dften  reach  or  exceed  100  oz.  In  diabetes  tbe  quantities  are 
seldom  much  under  100,  and  often  go  up  to  300  or  400  ox. 
or  more.  It  is  well  (owing  to  the  confusion  arising  from 
various  measures  in  this  country!  to  have  the  urine  measured 
in  fluid-ounces,  or,  if  the  quantities  be  large,  in  imperial  pints 
of  20  fluid  oz. 

When  the  quantities  pnraed  are  moderate,  they  may  some- 
times be  prei-erved  with  advantage  for  our  inspection  in  largo 
glasses  graduated  in  ounces,  and  in  this  way  the  quantity  ean 
be  read  off  and  the  specific  gravity  of  the  whole  can  be  readily 
taken. 
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Specific  Oravity. — This  is  usually  tnk{.-n  by  means  of  the 
urioometer  which  is  intniduced  into  the  sample,  in  a  urine 
glaaa,  and  the  level  of  the  fluid  ou  the  stem  ^ves  ihe  reading, 
as  calculated  for  a  temperature  of  60"  F.,  pure  water  being 
1000.  The  level  of  the  general  surface  of  the  urine  should  be 
taken  and  not  that  of  tlie  drop  which  nms  up  the  stem:  it 
should  he  seen  that  the  instrument  floats  freely  and  does  not 
adhere  to  the  sides  or  the  bottom  of  the  glass.  As  a  rule,  ne 
need  not  be  very  jiarticular  as  to  the  temperature  being 
exactly  60'  F.,  but  we  must  not  take  the  specific  grarity  when 
the  urine  is  newly  passed  and  so  much  hotter  than'tfais  tempe- 
rature, as  this  might  lead  loan  error  of  three  or  four  degrees  of 
Bpecilic  gravity.  The  stem  of  the  hydrometer  should  be  long, 
80  as  to  give  accurate  readings  more  easily,  and  as  these  in- 
struments  are  often  wrong  in  their  graduation  some  ttat  of 
their  accuracy  is  desirable,  by  comparing  them  with  a  standard 
or  by  the  use  of  the  balance.  When  tlic  quantity  is  too  small 
to  allow  of  the  instrument's  floating  freely,  a  narrower  vessel, 
or  some  means  of  displacing  the  fluid,  may  enable  us  to  man- 
age our  purpose.  The  specific  gravity  bottle  is  of  course  avail- 
able in  the  citse  of  the  sample  being  very  small,  or  of  greater 
accuracy  being  desired,  and  specific  gravity  "  beads "  are 
sometimes  useful  for  small  Bumplefl,  An  ingenious  method  of 
obtaining  the  specific  gravity  from  one  bead,  by  a  process  of 
dilution,  has  been  devised  by  Dr.  Oliver.' 

In  testing  a  series  of  urines,  the  hydrometer  should,  of  course, 
l»e  dried  to  prevent  contamination  of  one  specimen  by  another. 
Aa  already  stated,  the  specific  gravity  of  the  sample  noted 
should  be  that  of  the  twenty-four  hours'  quantity,  or,  if  nut, 
allowance  must  be  made  for  a  possible  deviation:  in  many 
cases  ihe  specific  gravity  of  samples  passed  at  different  hours 
of  the  same  day  varies  enormously.  The  specific  gravity  must, 
as  already  stated,  he  considered  in  nilatiiin  with  the  i|uaotity 
pesseil ;  tlie  norma)  is  usually  quoted  from  1.015-1.025.  Hij/i 
^teeifip  ffravilirt  (above  1.025)  are  found  in  diabetic  (froiia 
sugar) ;  in  urines  with  a  concentration  of  the  norninl  ingro- 
dicnts  from  febrile  or  other  diseases,  or  from  a  limited  coa- 
sumption  of  fluid;  in  the  seaiity  urine  of  acute  renal  dropsy; 
and  in  rare  c»s(«.  from  an  enormous  quantity  of  albumen 
being  held  in  solution.  Low  upKip:  gravUie*  (bultw  1.015) 
occur  in  nearly  all  cases  (cxeept  dialicti's  mellilus)  where  tbe 
quantity  is  large;  c3]»cially  in  diabetes  insipidus; 
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lardaceous  disease  of  the  kidney,  with  a  large  secretion  of 
urine ;  and  in  general  in  all  chronic  cases  of  Bright's  disease. 
Temporary  depression  of  the  specific  gravity  is  met  with  after 
larse  imbibition  of  fluids,  in  hysterical  affections  associated 
witn  a  profuse  flow  of  urine,  and  also  in  the  gush  of  water 
escaping  from  a  hydronephrosis,  and  in  rare  cases,  even  in  the 
gmall  quantities  which  succeed  in  passing  the  mechanical  im- 
pediment if  both  ureters  be  obstructed :  the  specific  gravity 
difTerentiates  scanty  urine  in  the  last-named  cases  from  that 
passed  in  acute  nephritis,  where  the  specific  gravity  is  always 
ni^  in  proportion  to  the  degree  of  suppression. 

^y  doubling  the  last  two  figures  of  the  sj)ecific  gravity,  we 
obtain  a  rough  estimate  of  the  number  of  grains  of  soli  as  per 
1000  (Trapp's  formula).  Or  bv  multiplying  the  number  of 
ounces  of  urine  passed  in  a  day  by  the  hist  two  figures  of  the 
specific  gravity,  we  obtain  an  approximation  (rather  in  excess) 
to  the  total  number  of  grains  of  solids  thus  excreted  :  in  health 
we  may  say  50  oz.  of  sp.  gr.  1.020^=1000  grains  (50X20)  for 
an  average  man. 

The  reaction  of  urine  is  tested  with  blue  and  red  litmus 
paper,  or  with  delicate  test-paper  which  becomes  red  or  blue 
with  acid  or  alkali  resi)ectively.  Normally  the  urine  is  acid; 
but  even  in  health  it  may,  occasionally,  be  neutral  or  slightly 
alkaline  at  certain  parts  of  the  dav,  and  especially  afler  food 
containing  many  alkaline  salts.  The  acidity  may  be  unusu- 
ally great  (as  in  lithiasis):  the  degree  can  be  determined  by 
the  alkalimeter.  In  certain  depressed  states  of  the  general 
health,  in  some  cases  of  abundant  acid  vomiting,  in  some  forms 
of  spinal  paralysis,  and  in  long-standing  disease  of  the  bladder 
with  retention  or  incontinence,  the  urine  is  habitually  alka- 
line, and  the  reaction  has  thus  a  certain  value  in  diagnosis. 
Normal  urine  ofiv.n  becomes  more  acid  for  some  hours  afler 
being  passed  (urinary  acid  fermentation) ;  but  all  urines  which 
are  allowed  to  stand  long  enough  decompose  and  become  alka- 
line, from  the  conversion  of  the  urea  into  amnumia,  so  that  we 
must  see  to  have  the  samples  fresh.  Alkalinity  from  ammonia 
(volatile  alkali)  may  be  discriminated  from  that  due  to  soda 
or  potash  (fixed  alkali >,  l)y  exposing  or  gently  heating  the 
te8t-pai)er  which  has  been  turned  blue  by  the  urine,  as  the 
volatile  alkali  i.s  in  this  way  drivi^n  off,  and  the  red  color 
returns.  The  reaction  of  urine  is  of  value  in  the  recognition 
of  urinary  deposits :  a  bulky  (lejmsit  which  forms  scnm  afler 
the  urine  is  passed  may  usually  be  pronounced  to  consist  of 
uric  acid  or  its  salts  (urates),  if  the  reaction  be  acid;  if,  on 
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the  other  baud,  such  n  deposit  concurs  with  an  alkaliiiv  or 
even  n  ueutral  reaction,  the  probiibility  is  that  it  ie  phoephiitic 
(the  addiliou  of  an  alkali  to  normal  urine  precipitnu«  the 
phosphates).  The  pei-Hictenco  of  pus  iu  urine  of  acid  reaction 
points  to  a  renal  origin,  pus  fn)m  the  bladder,  if  persiatcnt, 
UKUally  renders  the  urine  alkaline  and  amnioniacal.  Care 
must  be  taken  to  havu  the  sftniples  fresh  in  such  cases,  as  urine 
with  much  pus,  fraiu  any  cause,  rapidly  decompuses.  Alka- 
linity of  the  urine  is  aumctlmes  a  point  aimed  &t  in  treatment 
by  the  administration  of  polHsh  or  otiier  alkaline  medicines 
(rheumatism,  lilhiasis,  gout)  :  the  reaction  must  be  determined 
hy  frequent  testing  in  such  cases,  as  the  urine  rendered  alkaline 
by  remedies  readDy  becomes  acid  unless  the  doses  are  frequent 
and  sufficiently  strong.  On  the  other  hand,  medicines  se«m 
to  hiive  little  chemical  power  in  rendering  an  alkaline  urine 
acid.  Benzoic  and  carbonic  odds,  however,  seem  to  have  Bom« 
influence  in  this  respect. 

The  obviout  cliaTiicteristuit  of  urine  arc  of  importance  not 
only  as  regards  the  samples  we  examine  ourselves,  but  also 
as  re^rds  tlie  description  of  alterations  complained  of  by 
patients.  Both  of  these  will  be  considered  here,  Korual 
urine  has  a  pale  yellow  tint,  is  clear  when  jfasecd.  but  deposits, 
on  standing,  a  faint  rlmui  of  mtu^im,  which  forms  only  u  slight 
sediment.  This  mucus  is  sometimes  more  abundant  tlmn 
natural,  as  in  slight  catarrh  of  the  bladder,  and  this  excess 
may  pass  gradually  into  a  depisit  of  muco-pus.  When  the 
cloud  is  absent,  this  usually  implies  some  excess  in  the  ([uan- 
tity  of  the  urine,  which  bus  thus  washed  away  or  diluted  the 

The  color  nnil  rlmnirfa  of  urine  vary  much.  Tables  of 
colore  have  been  devised  by  Vogcl  to  asdst  the  naming  of  the 
variations;  he  makes  nine  gradations;  pule  yellow,  bright 
yellow,  yellow ;  ruddish-yellow,  yellowish-red,  red ;  brownish- 
r«d,  reddish-brown,  brownish-black.  If  the  urine  be  turbid,  it 
should  be  ascertained,  if  possible,  if  it  were  so  when  passed, 
or  if  it  only  became  so  afterward.  Turbidity,  when  freahly 
passed,  may  depend  on  deoomjioeition  going  on  within  the 
bladder,  or  on  excess  of  vesical  mucus,  or  on  the  jirtisence  of 
renal  epithelium  and  shn-ds,  pus,  blood,  semen,  aod  prostatic 
secretions,  bile,  iiric  acid,  urate  of  whIh  (hcdge-hoK  crystals), 
phosphates,  chyle,  or  siircimu.  When  theurtue  iscliniron  being 
passed  and  afterwards  becomts  turbid,  this  is  usually  due  to 
the  precipitation  of  urates  or  of  phosphates,  or  to  detHiiujHeitiun, 
or stK'chariue  ti^rmentution.  When  tm-  sediment  has  completely 
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fallen,  sometimes  the  supernatant  fluid  is  perfectly  clear ;  some- 
times it  remains  slightly  turbid  from  some  remaining  admixture 
of  the  sedimentary  matter. 

Patients  frequently  complain  of  the  urine Hbeing  high  colored 
and  8cafUy;  this  often  arises  from  simple  concentration  of  the 
secretion  in  febrile  diseases,  apart  from  any  special  renal  affec- 
tion, but  it  also  occurs  in  acute  nephritis.  Urine  white  like 
milk  is  often  spoken  of  in  the  case  of  children,  and  this  character 
is  usually  due  to  the  presence  of  white  urates  or  colorless  uric 
acid  crystals.  In  adults,  if  the  urine  be  milky  when  passed^  this 
is  usually  due  in  their  case  to  the  presence  of  earthy  phosphates 
(arising,  perhaps,  from  a  transient  alkalinity  of  the  urine  aft«r 
dinner),  unless  persistent  this  is  of  little  importance ;  or  the 
turbidity  may  be  due  to  decomposition  and  the  formation  of 
ammonio-magnesian  phosphates :  or  to  the  presence  of  pus, 
which  is  always  of  more  or  less  serious  significance ;  in  rare 
cases  it  may  be  due  to  chyle,  to  spermatic  fluid  or  sarcinse. 
When  the  patient  describes  the  urine  as  "tiiminf/  thick/'  this 
is  almost  always  due  to  a  deposit  of  urates,  on  the  cooling  of 
the  urine,  and  is  seldom  of  much  consequence.  When  the 
urine  is  spoken  of  as  **  re^sembling  porter  "  the  presence  of  bile 
in  some  quantity  is  usually  indicated,  but  blood  may  also  give 
such  a  color.  When  described  as  turbid  and  smoky  when 
passed,  this  may  be  due  to  a  slight  and  intimate  admixture 
with  blood ;  a  blood-red  color  in  a  more  pronounced  form  de- 
pends on  a  quantity  of  florid  blood  being  passed ;  clot«  may  also 
come  away  either  of  a  florid  color  or  of  a  darker  hue,  or  even 
of  a  chocolate  appearance.  Very  red  urine,  having  something 
of  the  bloody  tint,  is  sometimes  due  to  excessively  red  urates, 
especially  as  found  in  certain  hepatic  cases.  Very  pale  urine 
is  found  usually  when  the  (juantity  is  habitually  excessive,  as 
in  diabetes,  and  in  certain  forms  of  chronic  diseases  of  the 
kidney ;  or  it  may  also  concur  with  a  temporary  increase  in  the 
quantity,  from  free  imbibition  of  fluids,  or  in  connection  with 
hysterical  or  nervous  attacks  in  both  sexes.  Aniemia  may  also 
be  responsible  for  the  paleness  of  the  urine.  Black  urine  is 
sometimes  parsed  by  those  using  carbolic  acid  or  creasote, 
either  externally  or  internally ;  more  frecjuently  this  black 
color  only  appears  after  the  urine  has  been  kept  for  a  time; 
the  addition  of  a  minute  (|uantity  of  strong  vitriol  (unpurified) 
firequently  brings  oui  a  greenish  color  in  such  cases,  but  this 
test  is  rather  uncertain.  A  dark  red  or  almost  black  color  is 
sometimes  found  in  the  urine  in  easels  of  melanosis.  Indigo- 
blxie  has  occasionally  been  found  in  urine  after  it  has  been 
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iitiin<img  for  it  t.ime  aud  has  become  ftlknline.  Snil  odor  in 
the  urine  when  passed  depends,  iia  a  rule,  on  deconi|)usition 
occurring  within  the  bladder,  or  on  the  escape  of  nn  ahsccs^ 
into  it,  and  is  signltieant  of  cystitis,  etc.  C-ertitin  vegetahlea 
impart  b  strong  odor  to  the  urine,  and  the  smell  of  maJiy 
articlea  used  in  the  food  or  drink  may  be  recognized  in  the 
urine.  In  oxaluria  a  certain  resemblance  to  tlie  odor  of 
aweetbrier  may  sometimes  be  reco^izcd,  and  during  the 
administration  of  turpentine  there  is  sonietimee  a  smell  as  if 
from  sweet  violets,  but  this  cannot  be  said  to  be  unjileasant. 
Gaa  coming  with  the  urine  aiiggeeta  some  coramuni cation  of 
the  urinary  passages  with  the  bowels.  Shred*  and  fibrous 
masses  may  he  pa^ecd  in  cases  of  chnmic  inflatiimatiitu  of  the 
bladder,  or  they  raay  come  (Vuin  an  inHamed  and  dilateil  kid- 
ney (pyelo-nephritis).  (iritly  matter  or  gravfl  may  ulso  Iw 
complained  of  as  coming  with  the  tirinc  and  trrilaliug  the 
urethra :  this  will  usually  be  found  on  examinatio?i  to  lie  dae 
to  uric  acid,  or,  more  rarely,  to  other  forma  of  calculous  con- 
cretions. Ur'marif  »f.diment»  usually  demand  chemical  test«  or 
microscopic  examination  for  their  discrimination.  {.Ss'  pp. 
470-49H.)  Crystals  of  uric  acid  can  often  be  sei-n  by  the 
naked  otp,  or  with  a  simple  lens,  re»iemhling  cayenne  pepper 
grains,  falline  to  tb«  bottom  of  the  ^laa^,  or  adhering  to  it« 
eides,  or  to  ahreds  of  mucus.  Glittering,  colorle^  pnsms  of 
ammonio-magnesinn  phosphate  can  also  sometimes  be  thus 
seen  floating  as  a  scum  on  the  surface  of  the  urine,  or  resting 
on  the  mucous  sediment,  or  adhering  to  the  sides  of  the  glass. 
A  very  delicate  white  powdery  sediment  covering  the  top  of 
the  cloud  of  mucus,  and  reeembling,  as  has  been  said,  fine 
powder  duslcd  over  a  wig  ("powdered  wig  dej>osit").  can 
aotnctimes  be  recoguixed  with  tolerable  certainty  as  due  to 
oxalate  of  lime  crystals;  occasionally,  in  alkaline  urines,  mi- 
nute phosphatic  crystals  simulate  tbi^  appennuice,  but,  aa  a 
rule,  the  latter  are  more  glittering  than  the  former;  depCBila 
of  cystine  in  acid  urines  may  resemble  oxalates  very  cloeely. 
Pawn-colored,  pink,  or  reddish  amorphous  precipitates,  formed 
aa  the  urine  cooU.  can  usually  be  recognized  at  once  by  the 
naked  eye  as  composed  of  urates  I  urate  of  ammonia,  |>oiaeb, 
and  soda  l ;  when  the  deposit  is  whitish,  there  is  mow  dilfiiuilly ; 
white  (iralcs,  or  even  uric  acid,  earthy  phosphnles,  and  i 
may  be  scarcely  distinguishable  from  eacti  olhcr  by  the 
eye.  A  gl'itry  wliitUh  or  ytUowish  iH'tterinl.  floatin;;  r 
surface  of  the  urine,  or  diffused  through  it.  is  often  s 
tlic  sample  la  contiuuiuated  with  leucorrlueal  discharges 
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with  a  whitish  turbidity  forrning  a  coagulum  on  standing  is 
mixed  with  chyle. 

Sugar  in  Urine. 

Sugar  should  be  tested  for  in  any  complete  examination  of 
the  urine,  and  especially  in  all  cases  in  which  diabetes  is  sus- 
pected ;  when  the  quantity  of  urine  is  excessive,  or  the  specific 
gravity  unusually  high  (above  1.030) ;  when  there  is  excessive 
thirst ;  when  great  loss  of  strength  or  of  flesh  has  occurred 
without  obvious  cause ;  when  eruptions  of  boils  or  itching  at 
the  urinary  orifices  are  troublesome ;  and  when  any  of  the 
other  symptoms  of  diabetes  may  present  themselves.  It  should 
also  be  remembered  that  in  certain  cases  of  cerebral  disease, 
with  or  without  distinct  paralysis,  and  particularly  in  some 
cases  of  cerebral  tumor,  sugar  appears  in  the  urine.  When 
examining  for  sugar,  albumen  should  also  be  tested  for,  not 
only  because  its  presence  is  a  serious  complication  in  diabetes, 
but  also  because  the  presence  of  albumen  may  interfere  with 
the  certainty  of  the  reactions  for  sugar  by  the  copper  test ;  in 
such  cases  the  albumen  should  be  separated  by  heating,  with 
the  addition  of  a  little  acid,  and  subsequent  filtration.  Boiling 
the  albuminous  urine  with  crystals  of  sulphate  of  soda  is  like- 
wise said  to  yield  a  fluid  suitable  for  the  application  of  the 
copper  test. 

Copper  Ted — Trommers  le^ii. — This  is  based  on  the  power 
which  diabetic  sugar  has  of  reducing  copper  salts  from  the 
cupric  to  the  cuprous  state  under  certain  conditions.  A  few 
drops  of  a  strong  solution  of  sulphate  of  copper  are  mixed 
with  a  little  urine  in  a  test  tube,  liquor  potassse  is  then  cau- 
tiously added,  just  enough  to  dissolve  the  precipitate  which  it 
throws  down  in  the  first  instance  ;  the  mixture  is  boiled,  and 
if  sugar  is  present,  a  red  precipitate  of  the  cuprous  oxide  falls 
down.  Errors  arc  frequently  made  in  applying  this  test  from 
not  using  the  proper  (|uantities  or  proportions  of  copper  and 
potash  with  the  urine. 

FeJiling\^  ted  solufloii^  obviates  some  of  these  difficulties.  A 
portion  of  the  tost  fluid  is  first  boiled  in  a  test  tube  ;  we  notice 

^  FehlittifH  SftJntinti. — Sulpliatt*  <»f  ropixr,  'M)'^,  grains;  neutral  tartrate  of  potAsli,  364 
grains  ;  Holution  of  ( jiustir  wxla  (of  h\k  gr.  1.12)  4  Hui<l-<>»inro8.  A>I<1  water  to  make  np 
exactly  to  <•  fluid-ouiues.  '2(X»  j;r;iins  by  nieiiNiire  are  reduced  l»y  1  grain  of  grape  utigar. 
(Or,  40  grammes  of  hulj>hate  of  copper  in  crystals;  HM)  pranmics  neutral  t^irtmto  of 
potash  ;  Tr><»  grannnes  cau^tic  i*o<la  ^p.  gr.  1  12  ;  add  water  up  to  1154.5  culdc  centimetres. 
Of  this  10  cubic  cenlinieticH  (•i>rn'f<itond  to  (».<>.')  graujuie  of  grai>e  sugar,  j  The  cup{)er 
may  Im«  dis»solv<Ml  in  onc-lialf  of  the  water  and  tlie  jh^tiwh  with  the  Moda  in  the  other 
half,  both  cunfullv  HtopjM  red,  and  equal  voIuni<>M  niixtMl  when  requir»'d  ;  in  this  wav 
the  te8t-flui<i  may  1h>  pn-M'rved  from  decompo«iug,  which  it  readily  doeu,  e»pecia]Ijr  if 
exposed  to  air  and  light. 
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if  it  reiuaius  uuclianged  iu  colur  ,ii£  U  is  apt  t>i  bcconiL'  alt«rt(l 
by  keeping) ;  it'  uwaUecteil,  one  or  two  Uropa  of  the  auopctrltHl 
urine  are  aUded;  if  diabetic  Atigar  be  present  in  any  quantity, 
the  color  at  unee  clian^ea,  anil  a  yellowUh  or  reddiali  precipi- 
tate comes  down.  If  this  iloee  Dot  happen,  a  Utile  more  urine 
should  be  added  (but  always  s'l  ai>  to  be  leas  than  the  voliinie 
of  the  test-fluid  iu  the  tube),  nud  the  whole  should  uguiu  he 
boiled  and  allowed  to  ewl ;  if  no  yellow  or  red  preoijiilate  of 
the  cupruue  oxide  comes  down  it  may  be  pronounced  free  of 
BUgor. 

Cavtioiu — Frulonged  boiling  must  be  avoided,  as  reduction 
may  occur  in  thU  way  apart  from  sugar.  Boiling  the  urine 
beibre  adding  the  teat-fluid  is  also  apt  to  lend  to  reduction  of 
the  copper  even  if  there  be  no  sugar.  Adding  too  much  urine 
is  also  to  be  avoided,  as  a  great  excesH  of  non<iuiccharine  urine 
uja^  reduce  the  copper.  The  teut-tluid  must  be  in  good  con- 
dition— capable  of  resisting  boibng  without  being  clianged ;  in 
delicate  inquiries,  it  is  desirable  to  add  an  equal  bulk,  or  more, 
of  pure  water  to  the  boiling  test-fluid,  to  noil  again,  anil  to 
allow  the  whole  to  cool  BlQwIy  so  as  to  have  compTt;t«  sucurity 
of  the  jrerfect  condition  of  the  cop[>er  solution  before  pruccad- 
ing  to  l(»t. 

Ttie  qitanltlij  fj  luynr  r,iuy  aisu  be  dettnninid  by  tJui  Copper  tat. 

Fehlliiy'B  iolutiuii  U  muda  uf  «ucb  n  «ireiig(h  ihiit  '.MX)  grkiiia  (b; 
moMurn)  arc  oumpleuly  reduced  ly  one  grain  of  dlnbc-lii!  sugar.  Of 
courte,  ercat  accumcy  in  weighing  «nd  ninaruHng  ths  ingredlnnU)  h 
required  fur  quantluilv*  ■tiatysii.  Tliia  q<isnlil>- of  Ihu  I»at-tlui(l  u 
boiUd  in  a  porcelain  cnjnulo  or  a  gUt*  duk,  and  n  quantity  uf  pur* 
water,  uual  to  oQe  tir  two  vulumej  of  lliw  leit-Suid.  ii  pininit)  in  aUo. 
The  SBi'diarine  urine  is  diluted  willi  pure  WBler,  in  the  pT'.'pnrtiOQ  of 
1  VDlune  of  urine  in  9  of  water,  if  the  (iigar  hapjienit  to  be  abundatil; 
or  In  a IsM proportion  {iir  without  dilution)  ifllie  fugiir  iawanl;.  The 
dilutrd  urine  i>  introduced  into  k  burette,  grnduntvd  t<i  graioe,  and  u 
then  gradually  add«d  to  the  Iwlling  copper  unluiiMn  nil  the  blue  cnlor 
ia quite diK'Iiarged.  In  order  to  judge  of  thiia  iiiitiute  or  twu  muit 
be  allowed  for  the  tei  prm:lpitate  to  full,  othi^rwiio  iiobgcuro*  any 
— *lght  b1uen«4«  which  may  remala  in  the  aujieriiHiant  lliiid.  When 
~  ~  eciuitate  falli,  by  holding  up  the  flaik  to  daylight,  ur  againit  • 
objevl,  or  by  I'o-kini:  diiwn  through  the  Oiiid  tn  the  whif  ilde* 
.  I  puroeiain  dith,  if  Ihit  be  need,  any  ri'mnanl  «r  blue  oolor  U 
.-■dily  detected.  If  thli  can  be  reoognixed  the  mixture  i«  again 
tiMught  to  the  bniling  p'-int,  and  a  few  drujii  <•!  the  d>liit«^  urine  are 
again  added.  Too  much  time  niu«t  not  be  allowed  tu  elapM  in  wail- 
ing for  Ih*  red  pfrcipilateto  fall,  a*  after  itandtng  fir  a  Inngth  of  time 
the  oiiprou*  oiide  <*  changed  and  ri'dlwolred,  and  the  blue  color  i* 
reproduced.  Tli«  number  of  grain>  nt  urine  onmumed  in  the  oiperi- 
ment  ii  then  read  "B,  and  thie  represent*  the  quantity  wbich  conl*ilU 
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one  grain  of  sugar ;  it  is  then  a  matter  uf  calculation  how  many  grains 
of  sufar  are  contained  in  the  ounce  of  urine  (437|  grs.  in  an  ounce 
avoirdupois).  Allowance,  of  course,  is  made  in  the  calculation  for  the 
degree  of  dilution  employed.  If  the  total  quantity  of  urine  passed  in 
the  day  be  known,  the  total  quantity  of  sugar  excreted  can  then  be 
readily  calculated.  Similar  calculations  can  be  made  in  grammes  and 
the  proportion  calculated  in  percentages. 

Pavy^B  ammoniated  solution  of  copper  for  quantitative  analysis  has 
some  advantages  over  Fehling's  solution.  Its  composition  is  cupric 
sulphate,  4.158  grammes ;  potassic  sodic  tartrate  ( Rochelle  salt),  20.400 
grammes;  potash  (caustic), 20.400  grammes;  stri>ng  ammonia  (sp.gr. 
0.880),  300c.  cm. ;  water  to  1  litre.  (Or  in  English  weights,  cupric  sul- 
phate, 86J  grains;  Rochelle  salt,  178  grains;  caustic  potash,  178 
grains;  strong  ammonia  (sp.  gr.  0.880),  6  fl.  oz  ;  water  to  1  pint) 
The  potassic  ^dic  tartrate  and  the  potash  are  dissolved  in  a  portion 
of  the  water  and  the  cupric  sulphate  with  the  aid  of  heat  in  another 
portion  ;  the  solution  of  cupric  sulphate  is  poured  into  the  mixture  of 
potassic  sodic  tartrate  and  potash,  and  when  cold  the  ammonia  is 
added;  finally,  water  is  added  to  bring  up  to  the  bulk  specified.  10 
c.  cm.  of  the  above  solution  are  reduced  b}'  (and  so  equivalent  to)  0.005 
gramme  of  glucose  or  diabetic  sugar. 

The  advantage  of  this  solution  is  that  the  ammonia  holds  the 
cuprous  oxide  in  solution,  and  so  the  fluid  is  decolorized  when  the 
cupric  salt  is  completely  reduced  ;  whereas,  in  Fehling's  solution  the 
red  precipitate  mingling  with  the  remnant  of  blue  color  in  thetest-fiuid 
renaers  it  more  difficult  to  estimate  the  complete  reduction.  10  c.  cm. 
are  measured,  placed  in  a  glass  flask,  and  diluted  with  two  volumes 
of  pure  water;  the  diluted  urine  is  then  added,  just  as  in  the  process 
witn  Fehling's  solution.  The  only  special  precaution  is  to  avoid  dis- 
sipation of  the  ammonia  which  would  result  from  prolonged  boiling 
or  even  from  undue  slowness  in  the  process  of  testing.  The  dissipa- 
tion is  further  lessened  by  passing  the  point  of  the  buretta  thrinign  a 
cork  fitting  the  mouth  of  the  flask,  another  opening  being,  of  course, 
provided  for  the  escape  of  the  steam.  As  the  diluted  urine  is  run  into 
the  flask  containing  the  boiling  solution  the  change  in  color  can  be 
watched,  and  when  the  blue  fluid  has  become  as  colorless  us  water  we 
conclude  that  the  reduction  is  complete,  and  a  calculation  can  then  be 
made  as  in  the  other  process.  (A  simple  apparatus  for  this  purpose 
is  made  by  Cooper,  58  Oxford  Street,  London  ;  the  method  is  fully 
described  by  Dr.  Pavy,  in  the  Lancet  for  March  1,  1884,  and  he  there 
gives  a  table  to  facilitate  the  calculations.)  Dr.  Pavy  has  devised 
pellets  for  the  copper  test  and  definite  quantities  of  his  solution  in  her- 
metically sealed  tubes,  but  these,  altht)ugh  convenient,  do  not  keep 
perfectly  for  indefinite  periods  of  time. 

Fermentation  Test. — Occasionally  there  are  uncertainties  in  the 
results  of  the  copper  test,  when,  for  example,  the  reduction  of  the 
copper  is  slight  in  extent  or  doubtful  in  character,  and  when  the  urine 
is  rich  in  uric  acid.  It  is  then  important  to  decide  as  to  the  presence 
of  sugar  by  fermentation  ;  sugar  is  the  only  substance  known  which 
ferments  with  yeast  and  liberates  carbonic  acid  gas.  A  small  tube  mav 
be  nearly  filled  with  the  suspected  urine,  a  little  yeast  is  then  added, 
and  the  whole  inverted  over  mercury  in  a  cup  ;  the  apparatus  is  then 
put  in  a  warm  place  and  allowed  some  time  to  ferment.     If  sugar  be 
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rbunic  acid  by  Msling  it,  lay  wilb 
i  blank  experimont  with  iimpte 
ne,  at  a  Eeciiriiy  ugalnsl  tlia  gu 


present,  in  other  than  very  t 
tiLb«.  and  thia  vnn  bo  Bhawn  ^ 
lime-water.     It  ia  well  to  em 
water  and  lliti  yeast  at  tbe  same  time, 
being  furuod  in  any  other  way. 

Tbnila  JVii.— TliB  dsleclion  ..f  ton 
uaifta  in  the  diagnosia  of  aaiwbftnne  u 
enatni nation  by  chemical  reagenU. 

The  guantitativt  Ust  by  /grmenialion.  ae  described  by  Sir  'William 
Roberta,  of  Manchuter,  coaii^ta  in  deiermiuing  tbe  S|>eciflc  gravity  of 
tbe  urine  before  and  after  ocmpteie  rermentaLiiin,  A.  email  liimu  of 
German  yeast  (tbe  sikb  of  n  walnut)  is  added  to  four  otinnes  i>f  unne, 
tbe  apeciBc  gravity  of  which  ba>  Qrst  been  carefully  taken  and  noted  j 
this  1*  |)taced  in  a  widu-tnoiilhed  botlie  (12  ouncea),  corked,  but  with 
■o  opening  cut  in  tba  curk  >o  as  to  allow  the  carbonic  acid  In  Mcape ; 
it  it  then  placed  in  a  muderalely  warm  situation,  and  in  the  course  of 
twenty -four  tiuurai  or  when  I  he  rurineiilation  iscumpleled,  it  Is  allowed 
lo  coul.  and  ilc  »pecillc  gravity  ii  again  taken  at  the  tame  temperature 
as  before  the  formenlation  was  hegiin.  The  loes  in  tbe  ep«ciao  gr*vil^ 
e  quantity  of  sugar  fermented  out.  The  spocifio  gravity  is 
....  1...  ..._  , *  .L    . |.|y  jjgij  jj,  goi,niQn_  ,n(j 


reduced  pitrtly  by  the  lots  of  the  : 


r  formerly  h 
I  atcubdlthiiBf 
y  (torn  a  difTeri 


n  ibemiitiure.  To  avoid  any  rallacvlVom  adiflerenco  in  theieniper»- 
tuPBoflbelluid  at  Ihelwo separate  oWrvationi  on  tbeipeciSc gravity, 
it  is  desirable  to  have  a  duplicate  sample  uf  tbeuHginai  urine,  without 
ycut,  in  a  4  ounce  btitllo,  firmly  corkid,  and  kept  beside  the  other 
throughout,  so  >9  t'>  compare  the  spenific  gravity  of  tlie  two  epecimena 
alUr  the  fermenlnlion  ia  over.  It  has  been  found,  empirically,  that 
one  degree  of  specific  gravity  lost  by  fermentation,  corresponds  with 
one  grain  of  sugar  per  fluid-ounce  of  urine. 

EiHmation  o/  We  juaHtiiy  of  ntgar  /rom  direel'  otaervalion  of  tht 
ip»eifie  gravily  of  the  urine  is,  at  best,  a  rough  method,  as  complica- 
tions arise  from  the  presence,  in  varying  proportions,  of  the  normal 
•olid  ingredients  of  the  urine.  This  source  of  dilHculty  is  rslalivaljf 
greater  when  tbe  total  quantity  uf  tbe  Mcoljsrino  urine  passed  daily  la 
not  ekce»ive.  A  specific  gravity  which  is  not  excessive  cannot,  of 
courM,  coincide  with  a  high  proportion  of  sugar  per  ounce;  Ibis, 
indeed,  f'dlows  from  the  mpthoJ  ofquantitalive  delerminatlou  by  fer- 
mentation, acit  has  jiisl  been  i.tatod  that  the  di^rce*  of  tprrific  giaviljr 
lost  in  this  pruce»  indicwle  an  rqunl  nuinlmr  ol  graini  per  ounce;  if 
the  spccifti!  gmvity  is  only  1.030  the  number  of  crains  is  likely  to  be 
luidor  80,  usually  considerably  undnr  !i\l,  for  tbe  ordinary  iii^icdionts 
Tiirea  and  salts]  of  the  urine  imply  uf  themselves  a  fair  srwillc  );raviiy 
(say  1,010  or  1.01G),  un1e<a  indeed  the  urine  is  very  diluitv  A  high 
ipsciHc  gravity  (say  1.04'j  V<  l.O&O)  wiib  a  very  large  quauiiiy  i>f  urine 
(several  quarti)  may  bo  aafely  taken  as  evidence  ut  a  high  pr>pijfiiMn 
of  sugar  in  cases  of  diabetes, 

Moore'*  fctl  /or  tugar  trilh  Hguer  palanKB  Is  a  fitvorile  method,  on 
account  of  its  euy  application.  Equal  Vi>luraaa  of  urine  and  liquor 
polosax  are  iMilcd  Uiselher,  wlinn  a  dark  brown  culor  reanlls  in  easei 
of  diabetei.  This  la  not  a  Lc«t  suitable  for  small  qiianlitioii  "f  augar, 
and  it  is  aubject  to  fallaciiu,  especially  from  the  prvienco  of  leao^in 
the  reagent,  as  lliis  may  arise  from  the  glats  uf  t)io  bottlea  used. 
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test  is  often  of  use  in  confirming  our  opinions  in  the  absence  of  more 
reliable  appliances. 

Bismuth  Test  for  Sugar. — A  solution  of  carbonate  of  soda  is  pre- 
pared in  the  proportion  of  one  part  of  the  crystals  to  three  parts  of 
water.  This  solution  is  mixed  with  a  little  of  the  suspected  urine  in 
equal  volumes,  and  a  pinch  of  the  basic  nitrate  (or  even  the  subnitrate) 
of  bismuth  is  then  added,  and  the  whule  boiled;  if  sugar  be  present 
the  bismuth  becomes  grayish  or  blackish  from  the  formation  of  the 
suboxide  or  of  metallic  bismuth.  The  test  is  a  delicate  one,  but  is  not 
available  for  quantitative  analysis.  When  the  urine  tested  is  not  very 
watery  it  is,  of  course,  relatively  rich  in  phosphates,  and  these  are 
liable  to  be  precipitated  by  the  soda  solution  giving  rise  to  a  white 
deposit  which  conceals  the  i)lackness  of  the  reduced  bismuth.  In  such 
urines  a  preliminary  separation  of  the  phosphates,  by  boiling  the  urine 
with  the  alkaline  mixture  and  filtering:  or  decanting  before  the  addi- 
tion of  the  bismuth,  may  obviate  this  difficulty. 

Picric  Acid  Test. — In  applying  this  test  for  determining  the  presence 
of  sugar  we  mix  an  equal  volume  of  urine  and  of  a  saturated  solution 
of  picric  acid,  we  then  add  a  few  drops  of  liquor  potassa*  and  boil ;  if 
sugar  is  present  a  deep  red-brown  color  is  produced.  Inasmuch  as 
many  high-colored  urines  take  on  a  more  or  less  deep  color,  apart  from 
sugar,  when  treated  in  this  way,  thi^  does  not  seem  a  good  qualitative 
test,  as  the  presence  of  sugar  turns  on  the  degree  of  redness  produced. 

For  quantitative  purposes  the  method  seems  more  reliable,  as  the 
exact  depth  of  color  can  bo  measured  by  a  process  of  dilution  when 
definite  quantities  of  the  urine  and  of  the  reagents  are  boiled  and 
mixed  in  tubes  of  definite  diameter  and  compared  with  a  standard 
colored  solution  in  a  similar  tube.  Dr.  Geo.  Johnson  has  devised  an 
apparatus  by  which  quick  results  of  sufficient  accuracy  can  be  obtained. 
It  is  convenient  to  use  his  graduated  tubes  which  may  be  obtained  from 
E.  Cetti,  30  Brooke  Street,  Ilolborn,  London,  E.  C. :  full  instructions 
are  given  with  the  instrument,  or  they  may  be  found  in  a  little  book 
by  Dr.  Geo.  Johnson,  O71  Testing  fur  Albumen  and  Sugar ^  London, 
Smith,  Elder  i&  Co  ,  1884. 

Test-papers  for  Sugar. —  Dr.  Oliver  has  elaborated  a  system  of  testing 
by  papers  to  enable  the  reagents  to  be  family  carried  and  to  avoid  the 
inconveniences  resulting  from  decomposition  in  Fehling's  solution. 

The  cupric  test-pnper  is  a  compound  paper;  the  one  with  tartrate  of 
cuprammr)nium,  the  other  with  carbonateof  soda  ;  these  arc  combined 
with  a  layer  of  rubber.  The  paper  is  boiled  in  sixty  minims  of  soft 
water,  giving  a  transparent  creenish  fluid  ;  the  papers  are  then  removed 
and  the  solution  again  boiled  ;  a  drop  of  the  diab(!tic  urine  now  added 
will  reduce  the  copper,  wliitish  streaks  and  a  yellow  color  appoarinij; 
this  is  hastened  by  further  boiling.  If,  after  such  heating  and  further 
addition  of  a  drop  or  two  of  urine  the  solution  remains  transparent, 
with  its  green  color,  we  presume  there  is  no  distinct  amount  of  sugar. 

Jndigo-carmwe  Test-papers. — These  have  been  applied  with  great 
ingenuity  by  Dr.  Oliver,  both  to  the  qualitative  and  quantitative 
determination  of  suirar;  sj)ecial  paj)ers  are  used  for  quantitative  pur- 
poses. The  blue  color  is  discharired  by  the  reducinjj:  or  deoxidizing 
power  of  diabetic  sugar.  Many  details  and  precautions  must  be  ob- 
served in  using  these  tests,  and  as  they  are  fully  detailed  in  the  in- 
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s  supplied  with  Ihe  test-t^pera  Ibe;  need  not  b«  given  here. 
(Olitained  from  Wilenn  &  Son,  Harro^le.) 

Tht  polarittopt  isavaiUMe  both  Tor  the  qualitative  and  quiintiutive 
annl}'!!!  of  sugar,  provided  tho  fluid  be  decolorized  and  Trei'd  rmm  any 
oilier  infcredieriujuieh  na  albumen)  nbich  ticLon  nolarized  ligbi;  but 
thu  inslrumetilB  as  yel  are  rather  troublesome  and  cipensive,  kt  Xtmti 
in  their  accuiRte  fotins. 

Alruminttria. 

The  tests  for  nibumen  chiefly  relied  on  in  clinieitl  medicine 
are  two,  and,  as  a.  rule,  they  should  both  be  applied,  at  least 
in  all  doubtful  cases.  They  are  il)  boiling,  with  the  subse- 
quent addition  of  a  drop  or  two  of  acetic  or  nitric  acid ;  and 
(2)  the  application  of  strong  nitric  acid  to  the  cold  urine. 
Some  other  teals,  in  particular  picric  aciii,  in  acid  or  acidu- 
lKl«d  unnes,  mav  l>e  recomniendiil  as  good  negative  tests; 
that  ia  to  say,  if  lliey  give  no  reaction,  when  iiroperiy  applied, 
the  urine  may  be  regarded  as  free  from  albnmen,  but  if  a 
precipitate  is  obtained,  tliia  shoiilil  be  gtibjecicd  lo  further 
scrutiny.  Various  other  agents  precipitnte  albumen,  and  are 
used  for  special  inquiries — corrosive  sublimate,  ferrocyanide 
of  [Kitassium  with  some  acid  superaddeil,  acidulated  brine, 
mercuric  iodide  with  citric  acid,  alcohol,  ether,  chloroform, 
chromic  acid,  carbolic  acid,  tun^tatc  of  soda,  metaphosphoric 
acid.  etc.  Some  of  these  have  been  introduced  into  clinical 
medicine,  and  may,  perhaps,  be  used  occasionally  with  advan- 
tage ;  but  the  clinical  significance  of  the  precipitates  obtained 
(Vom  some  of  them  remains  still  so  doubttbl  that  we  fall 
back  with  the  more  confidence  on  the  two  methods  named 
above,  which  have  stood  the  teat  of  long  ex)ierience.  It 
should  be  seen  to  that  suitable  samples  are  examined  before 
pronouncing  the  absence  of  albuminuria.     iSee  p.  447  ) 

1.  Tetl  bti  ^ciif.— The  urine  is  heated  in  a  test  tube  La  the 
boiling  point,  anil  one  or  two  dro[)s  of  acetic  or  of  nitric 
acid  are  then  added.  If  albnmen  be  present  (here  is  a  tur- 
bidity, or  a  precipitate,  which  does  not  dissolve  on  adding  the 
acid.  If  the  amount  of  albumen  be  small,  by  healing  the 
upper  half  of  the  fluid  in  the  test  tube  we  sometimes  can  demon- 
strate the  reaction  more  clearly  by  compiiriog  the  boiled  and 
the  unboiled  layer.  The  urine  may  be  turbid  to  begin  with  ; 
if  this  be  from  urates,  they  will  dissolve  on  a  slight  applica- 
tion of  heat  to  the  whole  iguantity  in  the  tube  faay  98°  F.)  ; 
the  te«t  ia  not  interfered  with  hy  this,  ff  the  turbidity  of 
th«  urine  cannot  thus  \»  got  rid  of,  filtering  may  Ite  n,«orted 
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to.  Occasionally  a  degree  of  turbidity  from  decomposition,  ex- 
cess of  mucus,  or  similar  causes,  may  remain,  and  this  inter- 
feres with  the  delicacy  of  the  test  for  minute  quantities  of 
albumen. 

Apart  from  this,  which  is  only  a  slight  imperfection,  some 
fallacies  may  mislead  the  student  in  using  the  heat  test,  (a) 
Albumen  may  be  present,  but,  being  liehl  in  solution  by 
alkalies,  it  may  not  come  down  on  heating ;  hence  the  pro- 
priety of  trying  the  reaction  before  boiling,  and  the  necessity 
of  adding  acid  after  boiling,  before  deciding  on  the  result.* 
(6)  A  precipitate  may  form  on  boiling,  somewhat  resembling 
albumen,  but  really  consisting  of  eartliy  phosphates;  such  a 
precipitate  is  soluble  on  adding  a  little  acid,  a  precaution 
which  should  never  be  neglected  in  a})plying  the  heat  test, 
(c)  If  too  much  strong  acid  be  added  to  the  boiling  urine  in 
testing  the  precipitate  which  forms,  this  may  dissolve  even 
albumen;  excess  need  not  be  risked;  iis  the  smallest  amount 
suffices  to  dissolve  earthy  ])hosphate.s.  ((/)  Occasionally  a 
minute  quantity  of  nitric  acid  in  the  sam])le  of  urine  (renuvin- 
ing  over  perhaps  in  badly  washed  test  tubes)  prevents  the 
precipitation  of  albumen  on  boiling,  from  the  formation  of  a 
soluble  acid  compound.  Sometimes  the  ad<lition  of  even  a 
little  acetic  acid  to  the  urine  before  boilinpj  mav  likewise 
prevent  the  precipitation  of  alb\imen  by  heat,  and  so  this 
should  be  avoided  unless  guarded  in  the  most  scruj)ulous 
manner;  even  a  great  natural  acidity  of  the  urine  itself  has 
been  known  to  prevent  the  precipitation  of  albumen  by  heat. 
The  reaction  of  the  urine  for  the  correct  a|)plication  of  the 
test  should  be  just  slightly  acid.  Any  acids  used  to  secure 
this  must  be  aj)plied  with  caution  ;*  in  very  rare  cases  alkalies 
may  have  to  be  used  to  neutralize  undue  natural  acidity. 

2.  Nitric  (wid  added  to  the  cold  urine  tonus  a  test  for  albu- 

*  Occasionally  iu  acid  uriues  a  faint  rliniilint*s«>  in  tno  l»»>ilt'«l  jtortioii  Is  »1cv«'U)|km1  only 
aHeriiciUti  havo  hwu  u«l<lo«l  -n«»t  fruni  iilhuinrii,  fir  in  acid  urint-!*  this  wimM  >]h>w  itwif 
on  fiimple  tM>ilinK.  l»ut  apparently  from  tlic  m)-(;i1I«m1  n»u«in  riii<tit>n,  dnt"  t«»  Ww  arid,  but 
inteniiifiud  by  pn'vii>u8  Uiilin^. 

-The  addition  of  a(«*tic  a(  iti  Inforr  iMiilin^  bas  ofton  b«'fn  nToinnunilctl,  l»nt  it  in 
attended  with  dan^(«r  ^Jnl«•^x  K')n«'  about  iti  th«'  \\\oA  pn'(  iso  manner,  an  any  undui*  <iiian« 
tity  may  disnoiw  the  albnnifn.  Sir  William  IJoIx  rt-*  m  omnu'ntl«*  :i  «lni«  bmn  of  urintJ  tu 
have  1  drop  of  acetic  arid  It  p.  atlib-d  to  it  ;  on  iMiiijn;;  the  upper  portion  of  thi»«  tluitl, 
a  (dight  opacity  reveals  tlie  mo>t  minute  quantity  of  albumen  ;  if  the  urine  it*  alkaline 
It  is  cautioiiHly  neutralized  by  aeeti(  m  id  l»efi>rc  tin-  linal  drop  is  addid  to  the  W  draehnu*. 
Thero  iM  n>UKon  to  fear  that  evtn  1  drop  of  ac  etii- a' id  to  ;{  dra«  linis  of  <<'rtain  urines 
may  provunt  the  precijutation  of  albumen  ;  ancl,  on  the  utlur  band, a  minute  cloudiueM 
obtained  in  thi«  way  senus  at  times  to  b«'  due  to  other  causes  than  albumen. 

Another  way  of  appl>in>;  the  heat  te^t  is  to  at  iilulate  the  urine  with  aeetie  acid  and 
add  one-flixth  of  its  \ulume  of  a  Kituiated  holution  of  hulphate  of  ma^rnc^ia  Ix'fore 
boiling. 

The  method  reoouimended  in  the  text  in  tlio  one  on  which  the  \\rtter places  reliance. 
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men  of  greiit  value.  The  delicacy  of  this  test  in  pale  urines 
of  low  specific  gravity  is  quite  marvellous.  The  strong  nitric 
acid  may  be  added  tu  a  smtdl  quantity  of  urine  in  a  test  tube, 
ten  or  twelve  drops  of  tlic  ncid  l>eiiig  allowed  to  trickle  down 
the  side  of  the  tuDe ;  the  test  tube  should  be  hold  obliquely 
and  raised  gently,  so  ua  to  avoid,  if  possible,  much  comming- 
ling of  the  fluids.  The  acid  falls  to  the  bottom,  and  can 
usually  be  recognised  from  its  different  color,  or  (on  moving 
the  tube  very  gently)  from  its  obviously  different  specific 
gravity.  Another  way  is  to  iutroduce  some  nitric  acid  first 
into  a  tube,  the  lighter  urine  being  then  poured  down  very 
slowly  and  cautiously,  say  by  means  of  a  iii]>elt«,  so  as  to 
float,  without  mixing  much  with  the  acid.  With  either 
method  albumen,  if  present  in  the  urine,  forms  a  cloud  just 
above  the  level  of  the  acid ;  or  if  the  quantity  be  minute,  a 
ring  of  haziness  appears  at  the  junction  of  the  two  fluids.  A 
third  way  of  applying  this  test  ia  to  Introduce  a  little  nitric 
acid  by  a  pipette  tihe  outside  of  the  ]>ipettc  being  wiped  free 
from  acid)  right  down  to  the  bottom  of  the  urine  in  the  test 
tube.  All  these  plans  (" contact  method")  aim  at  getting 
the  action  of  the  acid  localised  to  a  part  of  the  urine  without 
being  diffused  through  it.  (A  ring  of  red  color  merely,  with- 
out turbidity,  at  the  junction  of  the  fluids  doea  not  indicate 
albumen.  This  is  sometimes  very  marlced,  and  when  highly 
developed  on  boiling  the  ncid  and  urine  together,  constitutea 
the  "urohn^niAtine'  reaction  supposed  by  Dr.  Harley  to  be 
due  to  the  loss  of  bloo<),  as  it  were,  in  a  disguised  form.  A 
ring  of  green  color  with  nitric  acid  is  found  from  bile  pig- 
ment.) 

Certain  fallacies  and  difliculties  beset  the  nitric  acid  test 
also:  (a)  If  the  quantity  of  albumen  be  minute,  some  time 
may  have  to  claiise  before  the  haziness  is  develope^l.  The 
tutie  should  be  left  at  rest  lor  a  few  minutes  before  pronounc- 
ing that  there  is  no  haze  of  albumen,  {b)  OecaHionally,  on 
adding  nitric  acid  to  the  cold  urine,  a  more  or  less  dense  pre- 
cipitate occurs,  not  from  albumen,  but  from  urates.  This 
happens  even  when  the  acid  is  applied  as  directed ;  it  is  more 
liantc  to  cause  coiifuaion  if  the  bud  plan  be  followed  of  drop- 
ping the  acid  into  the  urine,  but  this  should  Iw  avoided.  The 
urates  usually  appear  first  nenr  the  surface  of  the  urine,  and 
not  at  the  junction  of  the  urine  with  the  acid,  although  it 
oi\on  extends  that  length.  A  vcrv  gentle  heat  Biifficep  to  ilis- 
sulvc  this  precipitate  of  urates :  this  may  be  dune  by  {uis^ing 
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the  tabe  two  or  three  times  through  the  flame  of  a  spirit  lamp 
or  bj  immerang  the  tube  in  warm  water :  in  applying  heat 
for  this  purpose  we  must  avoid  anything  like  a  bailing  tem- 
perature, as  albumen  itself  b  dlsolved  if  boiled  with  excess 
of  nitric  acid  in  the  tube.  A  further  confirmation  of  such  a 
precipitate  being  due  to  urates  may  often  be  obtained  by  get- 
ting a  similar  reaction  on  adding  a  drop  or  two  of  acetic  acid 
to  another  sample,  as  this  acid  d(j€s  not  precipitate  albumen 
in  cold  urine.  Occasionally,  however,  an  albuminous  prin- 
ciple resembling  caseine  is  thus  pre<-ipitated  by  acetic  acid. ' 
The  microscope  may  sometimes  also  assist  us.  The  precipi- 
tate of  amorphous  urates  mav  be  recognized  as  such  by  the 
microscope:  sometimes  crystals  of  uric  acid  are  also  quicklv 
formed.  •>*)  Occasional! v  the  additi^in  of  nitric  acid  is  fol- 
lowed  br  the  evolution  of  a  multitude  of  air  bells  ;  these  are 
usually  plain  enough  and  can  Ik'  seen  rising  in  the  urioe. 
Sometimes  the  lielLt  are  s-j  numer«>us  aud  s<i  minute,  and  re- 
main so  long  in  the  vicinity  ttf  the  layer  of  nitric  acid,  as  to 
resemble  the  haze  of  c^ia-'ulated  albumen.  Ck««e  scrutinv. 
and  the  lapse  of  a  little  time,  whirh  allows  them  to  rise  and 
dissipate  themselves,  prevent  any  error  fmrn  this  cause.  d 
When  the  urine  is  turhid,  the  delic-acy  of  the  nitric  acid  test 
is  lost.  Filtering  may  assist  us  in  such  a  case,  but  besides 
being  troublesome  it  is  apt  to  \y^  imiK.'rte<.-t  in  its  effect.  When 
the  turbiditv  is  due  to  urate*  (the  c»>mm««n»:^t  cause  .  bv  heat- 
ing  very  gently,  or  adding  a  little  wanii  water,  a  clear  tluid 
can  be  obtained  on  w  hich  to  operat*.-,  and  oy  kcepin*j  the  tube 
slightly  warm  (in  wurm  water  or  in  the  warm  hau>l  .  this 
clearness  may  be  maintained  lonjr  enough  li»r  the  satisfactorv 
application  of  the  tt?st.  (*:  A  jinx-ipitat*.-  formed  at  the 
bottom  of  the  acid  c».'nsi--tin;:  of  nitrate  "f  urea  seldom 
presents  any  difficulty  as  retnini?  dUtinj^iii?hinL'  it  from  albu- 
men; it  is  crL'staliine,  readily  s^jliible  at  a  vvry  Lreuil^r  heat, 
and  usually  it  takf-s  a  K-n^"  time  to  f^-rm.  aithouL'h  it  s*'metim€S 
appears  in  a  few  mimit'-s  when  ih*-  urine  i?  I-'ad*.-*!  with  urea 
and  the  tem[Knit'in:'  Li  l^w.  '  r"  An  ojiaK^^scenoe  ir-m  the 
use  of  cubebs  and  c»»|»aiba  is 'x.*^:L*i' nully  ene»>un:cre*l.  7 
A  haze  fmni  mucin,  quite  aUive  iht-  levtl  of  the  acid,  and 
sometimes  in  the  fnnn  of  a  rin.:.  s*-M'ini  le:id:»  t'»  errr. 

A  diluti'>n  <4*rhe  nitric  add  uith  livv  v-hiriit-?  '-f  :i  s;i:.:ra!e'l 
solution  of sulphnte  ••!'  nja^'ii«r?ia  I«-»-ij*  the  e'rpi-eive  ir  r^-r- 
ties  of  the  acid,  whir-h  an.  jm.  <.bje<iionab!e.  wiiL-  '.::  in::  air;n*r 
seriouslv  the  delicacv  xA  the  test. 
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tls/or  albumen  have  been  rewnnmended,  especially  I'f  !■!«. 
i.uv  IIIU91  iiDporlanl  nf  these  will  ba  notice4  ihurll;. 

Picric  Acid. — A  SHtiinitud  lulutiun  iii  water  (itbuul  aii  graini  to  Uie 
ounce,  is  prepared.  If  thU  be  dropped  into  nn  albuminuus  urine  an 
opacity  rornis  around  eRcli  drop ;  this  i(  readily  diuipated  on  ihoking, 
but  alW  tbe  accuniulaliiiii  of  a  certain  number  of  drops  the  upucliy 
beoomes  pereiiteni.  Ifibe  urine  ia  not  di*tinctlj  acid  tbe  Hlbumen  may 
tkil  to  (bow  an  opacity  till  enough  vf  ihe  reagent  has  been  added  ta 
cause  an  acidity  from  tbe  picric  Hcid  itself;  but  as  this  is  a  w«ik  avid, 
lome  other  should  be  used — saycitilc  acid  or  a  little  dilute  acetic  acid. 
A  more  dellcaie  plan,  tlie  "  contact  method,"  is  to  Boat  fome  uf  the 
picric  acid  eolutiun  on  the  turfncti  of  Ihe  urine,  after  acidulating  with 
citric  acid;  this  ii  readily  d«nahynpi[ielto,  as  the  teat  solution  Is  much 
lighter  than  ni^sl  urlm's.  Albumen  at  once  uiipcurs  aa  an  opacity  at 
tbe  junction  of  the  fluids.  If  the  untia  is  too  tight  to  permit  of  thia 
method,  its  specific  frravity  can  ba  increased  by  adding  toilsome  drops 
of  a  saturated  soIuUon  of  citric  acid  or  uf  a  solution  of  common  salt. 
The  fallacies  which  beMt  ibis  teat  depend  partlf  on  tbe  poasibla  pre- 
cipitation of  urates  on  adding  the  neuueaary  acid,  und  partlv  on  other 
substances  besides  albumen  being  precipitated  by  picric  acid.  In  par- 
ticular, alkaloids  (of  which  the  commonest  and  mwt  important  is 
quinine]  are  i'rec<pilBt*db*^ric  acid.  Peptones  are  also  precipitated 
by  picric  aciu,  and  ih»y  are  occasionally  found  in  urino.  The  [irecipt- 
tate  from  urates,  alkaluida,  and  peptones  are  all  diisolved  on  heating, 
■u  that  when  a  prei'lpilale  is  obtained  by  picric  aold  it  is  ebsentiat  to 
priK'ced  further  and  try  the  elTcvt  of  heat ;  if  the  prsoipilKte  remains 
after  heating,  then  we  may  presume  thai  albumen  is  present;  on  th« 
Other  hand,  if  no  precipilale  occurs  on  adding  picric  acid  to  the  cold 
BcidulBled  nrine,  we  may  presume  that  albtimen  is  absent  with  as 
much  certainty  as  can  be  obtained  frum  any  t>ne  teat. 

Tbe  only  remaining  faliacj|  consisU  in  tbe  development  of  a  distinct 
but  usually  slight  hiiEc,  parliculnrly  when  tbe  picric  acid  is  used  by 
tho"conlact  mclh.id;"  tliii  (K-cum  In  a  great  many  urines  which  «^ 
have  every  reason  to  believe  to  bu  free  from  albumen.  The  producUon 
of  Ibis  hake  has  been  supposed  to  be  due  to  mucin,  but  this  is  notcer- 
''        *'  '        '  "   e  rourcly  to  tbe  citric  acid  used  in  the  test,  although 


this  and  other  nuids  used  iiv  testing  u 
Ibis  rcnction.    Some  authorities  try  the  n 
alone,  and  if  tbe  picric  acid  alone  glvet  n 
there  must  be  something  more  than  ir'"' 
Aisian,  of  coune,  only  occurs  in 
mlnul«  quantities  of  albumen. 

Tha  fallacies  in  connection  with  the  picric  acid  tost  may  be  lum- 
mariaed:  (a)  Alkalinity  of  the  urine  or  inadequate  quantity  of  the 
picric  acid  may  prevent  tbe  precipitation  of  the  albumen ;  citric  add 
should  b«  added  and  tbe  j^ciic  acid  used  in  excess.  (A)  Uralas  and 
occasionally  uric  aold  may  be  precipitated  from  the  urine  by  the  ollrlo 
acid  or  other  acidulating  agent  or  even  by  picric  acid  alone  In  rare 
eases;  Ihisprecipitaledissolveson  beatingi  (r)  Alkaloids  in  the  urine 
are  precipitated  by  picric  acid;  (juinine,  i{  taktn  by  the  patient,  oven 
tn  moderate  doses,  may  give  this  precipilale;  it  is  dissolved  on  heat- 
ing,    (rf)  Peptones  in  the  urine  are  precipitated  by  picric  acid  ;  tliece 


appear  at  tiaies  to  develop 
iiiin  with  strong  citric  acid 
'0  than  this  does,  thny  Infer 
to  give  rise  to  it.  This  oon- 
wiih  tbe  suspioion  of  VMy 
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m  dinolved  by  h«at.  (e)  Slight  opacitiea  mty  occur  from  tbe  k- 
c«IW  mucin  rMClioD  limuUtioK  minute  quantiiiea  of  albumen. 

Thtiferrocyanide  of  polaasium  Itil  has  long  been  koonrn  ;  tk  few  drop* 
of  a  Jolulion  of  this  salt,  with  a  little  acid,  precipitate  albumen.  Al 
ID  i>tber  testa  inTolvine  the  addition  of  acid,  we  may  bavn  urates  pre- 
cipitated u  well  ei  albumen.  Of  Ule  piUeU  have  been  used  with 
advantage  in  applying  this  l«fil,  hi  Ihey  are  very  portiible.  An  acid 
pellet  and  a  ferrocysn ide  pellet  (kept  in  separate  bottlet)  are  added  to 
the  cold  urine  in  a  teat  tube  or  a  wineglats.  If  no  precipitale  occurs, 
we  may  presume  tlmt  there  U  no  Klbuinen  present.  If  a  pn-cipitsta 
forma, 'the  application  of  heat  or  tbe  additicm  of  a  little  warm  water 
may  lerve  to  indicate  the  pr«aerice  of  uraloa  which  would  be  di«i»lved 
by  llii*.  (Thoee  recommended  hy  Br.  Pavy  may  be  obtained  from 
Cooper,  6fi  Oxford  Street,  I-ondon.) 

Ferroeyaniilt  le»tpaper>  have  Ijeen  devised  by  Dr.  Utiver.  A  ferro- 
cyanide  paper  and  a  citric  acid  paper  are  put  into  a  narro*  liibe  with 
60  minimi  of  puie  water,  and  after  a  little  gentle  agitation  to  diuolve 
the  reagents,  the  papera  may  be  removed.  The  urine  is  then  dropped 
into  tbe  l«t-fluid  thus  eiicmporized,  and  if  albumen  be  pretent  in  such 
quantity  as  to  be  readily  recognized  (in  one  minute)  by  the  nitric  acid 
test,  it  will  appear  ati  an  opacity  before  six  drops  have  been  added. 
Tbe  addition  may  bo  carried  up  to  thirty  drops  of  tbe  urine.  This 
method  of  driippi'nif  in  the  urine  is  Hl1ei;ed  to  overeume  the  fallacy 
from  the  precipilallonof  urutea.  The  delicacy  and  portability  of  these 
test-papers  are  great  recommondations. 

TAt  mrrciirie  iodide  teal  requires  the  addition  of  some  acid,  fay  nitric 
acid.  (The  "  potaasio- mercuric  iodide  "  solution  consists  of  mercuric 
chloride  2,70 erammes;  potasiium  i<>didefl.G4  grammes;  distilled  water 
100  c.cm.]  When  this  tf  dropped  into  the  acidulatt'd  urine,  a  whStisb 
precipitate  nppears  if  albumen  be  pretent.  Precipitates  also  occur 
JVom  uralM,  from  »lka|i>ids,  and  from  peptones,  as  in  the  picric  acid 
teat,  but  Ihciie  are  dissolved  on  heating  as  described  above.  Tmces  of 
opacity  on  using  this  tost  occur  in  a  multitude  of  urines  presumably 
quite  normal,  so  that  some  caution  and  the  use  of  conflnnatory  tests 
are  imperatively  demanded  if  a  reaction  is  obtained.  If  no  reaction 
oecun,  the  negative  evidence — as  to  tbe  absence  of  albumen — la  very 
■traog. 

Verviiric  ttil-papn-i  are  recommended  liy  Dr.  Oliver  to  be  used  in 
the  same  way  US  the  ferroeyanide  papers.  A  mercuric.'  iodide  paper 
and  k  citric  acid  paper  are  put  into  a  narrow  tube  with  60  minims  of 
pur*  water  and  the  reagents  dissolved  out  by  gentle  shaking,  after 
wbioh  the  papeis  may  he  removed.  The  urine  is  then  added  drop  by 
drop,  knd  four  drops  sufEoa  to  produce  an  opacity  if  albumen  ba  pre*- 
Ut  in  quantity  sufficient  U>  he  readily  recognitable  (in  one  mlnuto]  by 
Iha  nitric  acid  test.  If  no  reaction  ocetiri  on  adding  twenty  dro[i«  of 
tb«  tirine,  we  may  lay  there  is  no  trace  of  albumen ;  but  if  any  pre- 
cipitate forms,  this  must  be  tested  hy  boiling  it  bofure  we  can  say 
•iDuinen  is  present,  as  alkaloids  and  peptones  are  prcdjiltnlcd  by  this 
rMgenL' 
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The  aeidulattd  britu  teil  consUta  nf  ft  snlurated  »olutlon  of  » 

salt  with  one  percent,  nrgtrongliydi'iiolilurfc  add.  ThU  is  applied  bj 
the  "  conlact  nielhod  "  in  llie  enme  wnj'  u  nitric  acid.  It  is  a  v«ry 
delicHte  teat,  but  as  it  precitii titled  olher  thln^  a>  well  ai  ulliumen,  it 
ha*  been  abaiidnned  by  Sir  Willium  Rohorra,  who  inlnidiipeii  it. 

T/ta  fiutnlily  of  albumen  mny  be  roughly  citimated  by  Judging  of 
the  extent  of  the  preeipilate  Tormed  on  buifinei  especially  after  it  bat 
been  allowed  tu  Eubsidv  in  the  tube  furadeflnita  time  (<a.v  twenty- 
fnur  hours :  its  amount  may  be  thu«  eslimatod  at  a  half,  a  founh,  an 
eighth,  etc.  Sometimes  the  quantity  i«  indlcatwl  by  iHyiiiB  a  "  tr»oe" 
of  albumen,  or  "slight,"  or  "  nioderale."  or  ■'  IsrRe  "  arnfunl*,  u  the 

e  may  be ;  or  that  the  urine  ii  «nliditted  on  heating,     Sueh  iudici 


tions 


uf  clin 


:,  but  llie 


u  tbiis 


i>ade  hi 


I  litlle 


chemical  value.     The  eftimalion  by  protipiiation  and  weltrhini. 
trmibleEome  as  to  be  pmclically  unnvuilnblc  in  clinical  medicine. 

TOe  poltirtKcope'XBay  alio  bo  iiwd  for  derermiiiint;  the  amount  of 
albumen  in  the  nhsencn  of  any  oihermntleraffocting  the  ray  of  li^ht. 
Thii  inMniment  is  too  cosily  in  its  isi"«i  forms  to  be  often  available. 

Dr.  OliBfr't  ttst-pnpert  (ferrocynnide  of  potassium,  and  mercuric 
iodide)  have  been  inKcninusly  adapted  for  giving  spproiimale  quanti- 
tative results  by  mnaoa  of  wti  maling  the  degree  of  Irnniparency  or  uf 
opacity  rHsiilling  from  (he  niagerite, 

Pt>>ri(i  aeirf  ha*  also  been  employed,  especinlly  by  Esbach,  fordetor- 
minim;  tbu  r)iiiinlitv  uf  mIIiiihuiii.  KiradTialed  tubes  for  this  purpose 
niiiv  I.I'  ■  I.! 1  I  .1.1  r.  'ii,  :!i;  H[-...i|.-n  Siri'ci,  lliilborn,  London.) 

'/■■'.;■  ..., (.!/,...(  .-(■  „>',:,  n,'-„  In/  nilric  nod,**  pfopoaed 

byM:\\        I  .    i:   .  I- i-.,-...i-..i  III.' in.ttl.»llhorDaclionwithlhU 

l-i't  iiiiii  ■  I  .1  L"  r  '..  -I...n  ii-i'li  ill  j.riip.iMi.iN  IIS  the  albuminous folution 

are  required  t''  bring  out  the  ham  with  niirie  ncid.  The  tot  conaisia 
in  diluting  an  albiimrnoue  urine  to  iiK^h  an  cxlent  that  the  haae  b»- 
eomat  jiercepiible  in  h  deflnite  lime,  when  a  deflnile  quanilty  of  urifie 
Is  trPHtn]  with  adefliitteqtiNniityornitricHoid,  in  a  tube  of  a  definite 
width.  The  <|unni>ty  used  la  5  enbie  centimntres  of  the  fluid  in  a  teat 
tube  Htli  of  an  inch  (15  mm.)  in  its  internal  diameter ;  the  nitric  acid 
is  applied  by  apipcltndrawn  (oa  point,  bnldlne  10  or  12  minima  whm 
Immnrtni  in  the  depth  of  2  inchee ;  the  acid  is  discharged  againat  the 
•Ida  'if  the  tube  while  it  is  held  at  an  angle  so  as  lu  prevent  mixing  of 
the  fluids,  the  dilution  aimed  at  is  such  as  to  give  ri°e  lo  a  haae  ap- 
pearing not  sooner  than  8Q  seconds  and  not  later  than  46  seoonda.  The 
tube  must  bo  held  up  to  the  duvlight  and  watched  carefully  with  some 
black  object,  such  oi  a  coat  eleeva,  in  the  vicinity.  If  the  reaction 
anpBtin  lirfitre  80  necunds,  more  dilution  is  required :  if  not  till  aflar 
45  acconds,  less  dilution  mutt  ba  employed.  A  dmehm  nieaxirc  for 
Uie  urine  and  a  pint  measure  for  the  water  servn  the  purpose  of  dilut- 
ing, and  Ihrae  fluidsmustof  oounebe  well  mixed.  If  higher  dilution! 
ar«  m^uirrd,  (he  drachm  of  urine  may  first  be  mixed  with  one  or  two 
Wumas  of  waler  before  the  furtber'dilution  in  the  pint  maaaure  ia 
begun.  One  or  two  rough  expcrimcnU  brforc  bfgiiininK  careful  dilu- 
tion may  guid<-  us  as  to  the  nnmbcr  of  vuliinies  with  which  wn  should 
beein.  Hi>st  albuminous  urines  can  ftand  at  leant  one  volume  of  water 
balog  nddcd,  to  as  to  give  thi*  reaction  in  the  time  named  {i&-Ah 
peconds) ;  some  may  require  M  much  aa  200  or  even  800  volumes  of 
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water  to  bring  them  to  the  necessary  siute  of  dilution.  The  siale  of 
dilution  required  for  the  reaction  within  the  time  named  is  termed 
the  '*  zero;  '*  each  volume  of  water  required  to  be  added  is  termed  a 
"de«;ree"  of  this  scale..  The  value  of  each  degree  was  calculated,  by 
the  balance  to  be  equivalent  to  0.0034  per  cent,  of  albumen  (or  0.0148 
gr.  per  fluid-ounce).  If,  then,  a  urine  showed  250  degrees  of  albumen 
we  multiply  by  this  fraction:  thus  250  x  0.0034  =  Oi  85  per  cent,  of 
albumen ,  if  we  wish  to  calculate  the  total  loss  of  albumen  per  day, 
we  multiply  the  number  of  ounces  passed  by  the  437J  grains  contained 
in  an  avoirdupois  ounce,  multiply  this  again  by  0.b5  (as  determined 
above)  and  divide  by  100:  this  gives  the  answer  in  grains  of  dry 
albumen. 

In  applying  this  method  we  must,  of  course,  obtain  a  proper  sample 
of  the  whole  urine  passed  in  the  twenty-four  liours. 

In  addition  to  the  estimation  of  the  total  albumen  passed  in  a  day 
this  method  supplies  by  its  varying  scale  of  deeft'ees  some  definite 
figures  instead  of  vague  expressions  as  to  the  abundance  of  albumen 
in  urine,  as  •*20  degrees,"  ^'00  dogrees,"  "100  degrees,"  "200 
degrees/'  etc.  (See  Medico-Chirurgical  Transactions,  vol.  lix.  Lon- 
don, 1876.) 

Peptones  and  Modified  Forms  of  Albumen  in  Urine. 

The  subject  of  the  various  albumiuous  matters  found  in  urine  is 
still  very  confused,  and  the  detection  of  peptones  there  has  added  to 
the  confusion.  Certain  reagents  seem  to  precipitate  all  the  substances 
of  this  class — as  picric  acid  and  mercuric  iodide:  on  the  other  hand, 
heat  and  nitric  acid  in  the  cold  precipitate  serum  albumen  and 
elobulin,  detecting  albumen  in  combination  with  acids  and  alkalies, 
but  leaving  the  others  in  solution.  The  ferrocyanide  of  potassium 
test  does  not  precipitate  pept(»nes  in  urine. 

OlobiUin  held  in  solution  in  the  urine  by  the  salts  is  precipitated 
when  such  a  urine  is  dropped  into  a  quantity  of  pure  water,  giving 
rise  to  a  milky  or  opalei-cent  appearance.  Paralbumen  and  metaC- 
bumen  have  been  already  alluded  to  in  connection  with  the  fluids  in 
ovarian  cysts.  (See  j).  444.)  Hertualbumose  is  partially  coagulated 
by  heating  but  is  redissolved  on  boilinij,  reaj)j)earinu^,  however,  as  the 
fluid  cools:  this  seems  to  bo  the  sub-^iancc  de<icribed  by  Dr.  Bonce 
Jones  as  found  in  the  urine  in  a  case  <if  osteomalacia:  the  precipitate 
with  nitric  acid  in  the  cold  was  dissolved  on  heuiin<;,  and  also  reap- 
peared on  cooling.  Peptones  are  thrown  down  by  picric  aci<l  and 
mercuric  iodide,  but  the  precipiiaie  is  disst»lvod  on  heating.  By 
separating  the  albumen  by  heat  and  filtration  and  then  applying  the 
reagents  which  pr(?c'i}>itaie  |>ept<tnes,  and  seeing  if  the  application  of 
heat  clears  up  the  opacity  resulting  therefrom,  we  may  discover  pep- 
tones if  abundant.  An  accurate  separation  and  testing  of  peptones  is 
too  intricate  a  matter  f^r  ordinary  clinical  work.  A  te»t  by  means  of 
Fchling's  solution  is  relied  on  by  some,  but  x-ems  rather  uncertain. 
On  floating  a  solution  of  peptones  on  this  fluid  a  ro*y-red  ci>lor  is 
produced  at  the  junction.  When  urine  is  thus  floated  on  Fehling's 
solution  we  may  tlnd  a  zone  of  opacity  at  the  junction  from  phosphates 
(due  to  the  alkaline  solution),  and  above  this  the  rosy  tint  is  looked 
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for  if  peptones  t>e  present.     It  must  bo  r 
albuminous  uHna  give  a  colored  reactk 

which  U  Mid  Ui  have  more  of  tha  violel  tint,  but  the  disLinction  U  not 
alwkjra  pUin,  and  if  peptones  and  albuuien  happen  lo  be  bolb  preiant 
tbe  result  ia  confuting.  Peptones  have  been  found  in  urine  along 
with  pua,  nnd  in  some  casea  of  suppuration  going  on  ebewbere :  Ihsy 
seem  aleo  to  faave  been  met  with  in  the  unne  of  women  after  ddivcrj, 
in  case*  of  pneamonja  and  pleurisy,  of  rheumatiem  with  etTueion,  and 
in  some  of  the  infectious  fever*;  Ihej  have  also  been  supposed  to 
result  from  imperfect  digettion  and  from  derangement  of  the  liver, 
and  it  hm  been  [bought  that  peptonuria  ma;  sumelinie*  precede  a 
regular  ulbumlnuria.  As  yet,  definite  informatiuti  on  tbtue  points 
canuut  be  supplied. 

The  dinical  aignifioatiee  of  albuminuria  is  vcrj  varialtle ;  It 
U  eomelimca  of  the  utmoet  importance  iu  diitguosis,  and  at 
other  timee  of  scarcely  auy  account. 

Wkeu  due  cxclimvtlij  to  t/ie  presence  of  blood,  pUK,  etc.  (aa 
revealed  by  tlie  microscupej,  the  clinical  significance  of  the 
albumen  turns  of  course  on  the  eigniticance  of  these  ingred- 
ientB,  and  muit  be  considered  under  these  headings.  Some' 
timee,  however,  the  amount  of  albumen  eeems  out  of  propor- 
tion to  the  amount  of  blood  or  pus  contained  in  the  sample: 
in  such  cnees  the  want  of  a  convenient  quantitative  test  lor 
albumen  and  blood  is  much  felt,  but  an  experienced  eye  can 
usually  judge  pretty  safely  from  comparing  the  variations  in 
the  amount  of  albumen  occurring  with  ditferent  quantities  of 
pus  or  blood.  Sometimes  a  notable  variation  in  the  amount 
of  blood  and  pus  deposited  in  different  samples  from  the  sauie 
case,  with  but  little  change  in  the  quantity  of  albumen  pre- 
cipitatetl  on  heating,  leaves  no  doubt  as  lo  the  presence  of 
aluumeu  apart  from,  and  iu  addition  to,  the  blood  and  pus 
which  may  be  found. 

Many  acute  febrile  dUeate^  often  give  rise  to  albuminuria 
for  short  periods,  without  the  diagnosis  or  prognosis  being 
seriously  afibcted  thereby.  In  typhus  and  enteric  ievers, 
smallpox,  scarlatina,  dipnthcria,  and  malignant  sore  throM, 
erysipelas,  pneumonia,  pleurisy,  pericarditis,  acute  rheumatism, 
meningitis,  acute  tubcrculoeia,  puerperal  fever,  and  acute 
suppurations  of  various  kinds,  albuminuria  is  often  detected: 
it  nas  then  its  chief  significance  as  one  nf  the  features  of  the 
geuerul  disturbance;  ihere  is,  however,  in  certain  cases  even 
then  till.!  beginning  of  a  serious  local  affection. 

Aftrr  ihe  priTonry  fever  hat  taimdiid.  notably  in  tearlali'M,  and 
oociisionally  Jii  smallpox,  erysipelas,  and  enteric  fever,  albu- 
19  observed  as  a  rccugnized  sequela.     In  the  case  of 
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scarlatina,  indeed,  it  may  he  said  to  be  of  almost  habitual 
occurrence ;  and  when  albuminuria  appears  in  a  member  of  a 
family  affected  with  this  fever,  or  when  conjoined  in  the  indi- 
vidual himself  with  desfjuamation  of  tlie  cuticle,  arthritic 
pains,  hydrothorax  and  other  well-known  sequehe  of  scarlatina, 
it  often  enables  us  to  recognize  an  attack  of  this  discjise  in  a 
patient  who  would  not  otherwise  have  been  known  to  be  so 
affected. 

In  pregnancy  and  the  puerperal  stale  albuminuria  is  not  in- 
frequent, and  although  not  necessarily  of  grave  imjKjrt,  it  is 
always  significant  of  possible  dangers  (convulsions  during 
labor,  chronic  renal  disease,  etc.). 

Chronic  chott  complaints  are  oflen  complicated  with  albu- 
minuria, and  this  has  great  importiincc  as  regards  prognosis 
(chronic  bronchitis,  emphysema,  phthisis,  chronic  pneumonia, 
pleurisy  or  empyema,  heart  disejise,  aneurism,  medijistinal 
tumors,  etc.).  Sometimes  in  such  cases,  and  esj)ecially  in 
heart  disease,  the  albuminuria  is  only  one  of  the  indications  of 
a  general  venous  congc»stion  which  may  pass  off  quickly  or 
may  linger  for  a  long  time ;  sometimes  it  is  indicative  of  a 
nephritis  favored  by  renal  congestion ;  sometimes,  on  the  other 
hand,  the  renal  disease,  of  which  albuminuria  is  the  sign,  may 
be  justly  regarded  as  the  primary  fact,  and  the  affection  of  the 
heart  or  lungs  as  a  complication. 

In  all  dropsies  the  presence  or  absence  of  albumen  is  im- 
portant. Occasionally  genuine  renal  droj^sy  exists  without 
albuminuria,  but  this  is  so  rare  as  to  make  such  a  diagnosis 
demand  very  special  proof.  Albuminuria,  on  the  other  hand, 
may  be  regarded  as  presumptive  evidence  of  a  renal  origin 
for  the  drojxsy,  in  whole  or  in  part ;  but  the  mischief  in  the 
kidney  may  be  deiKMidcnt,  a.s  just  exj)Iaine(l,  on  general 
venous  obstruction  due  to  cardiac,  hepatic,  or  ovarian  ciiscjise, 
or  to  <lroi>sy  of  the  j)eritoneum,  or  to  any  cause  giving  rise  to 
direct  pressure  on  the  renal  veins. 

In  acute  or  chronic  renal  disea.^e  of  all  kinds,  whether  with 
or  without  dropsy,  the  detection  of  albuminuria  is  of  the 
greatest  value:  concurrent  evidence  from  the  ])resence  of 
blood  or  of  renal  derivatives  in  the  urine  (tube-casts,  epi- 
thelium, etc.),  I'roni  alterations  in  tin*  specific  gravity  and  the 
quantity  of  the  secretion,  from  local  j)ain,  an<l  from  the 
general  features  of  the  case,  may  come  in  here  to  help  the 
diagnosis. 

In  nrrr(>u.'<  (h'yrascs  the  existence  of  albuminuria  is  «>l*iinj)or- 
tance,  but  the  nature  of  the  connection  in  such  c;u«es  is  variable. 

40 
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Sometimes  the  nervous  affection  is  a  tolerably  direct  manifesta- 
ation  of  the  renal  disease,  as  in  urscmic  convulsions,  coma, 
blindness,  or  delirium :  sometimes  the  nervous  affection  is  due 
to  organic  changes  associated  with  the  renal  disease,  as  in 
hemiplegia  due  to  cerebral  hemorrhage  associated  with  hyper- 
trophy of  the  heart,  rigid  arteries,  and  disease  of  the  kidney. 
At  other  times  albummuria  may  be  regarded  as  an  effect  of 
the  nervous  disease,  as  in  the  temporary  albuminuria  due  to  an 
epileptic  or  other  convulsive  fit,  and  the  albuminuria  pro- 
duced by  certain  inflammations,  tumors,  and  other  lesions  of 
the  brain. 

In  many  dironic  and  constUutianal  affediotis  we  must  watch 
for  albummuria:  phthisis,  syphilis,  scrofulous  disease  of  the 
joints  and  bones,  and  profuse  suppurations  generally,  are  often 
associated  with  albuminuria  due  to  lardaceous  degeneration 
of  the  kidneys.  Cases  of  chronic  indigestion  and  depressed 
states  of  the  health,  with  habitually  alkaline  urine,  or  with 
persistent  deposits  of  oxalate  of  lime,  gouty  attacks,  and  the 
like,  must  be  particularly  watched  in  res[)oct  of  this  symptom, 
both  because  of  the  frequent  complication  of  such  cases  with 
albuminuria,  and  because  symptoms  of  the  class  just  indicated 
are  oflen  the  earliest  manifestations  of  renal  discise.  Other 
chronic  diseases,  as  diabetes,  jaundice,  cancer,  exophthalmic 
goitre,  and  lead  poisoning,  are  often  complic4ited  with  albu- 
minuria. 

li<Mucdial  a;xents,  (^specially  hlifdcTA,  may  give  rise  to  a  tran- 
sient albuminuria,  sometimes  with,  sometimes  without,  haima- 
turia  and  strangury. 

In  the  midst  of  so  many  i)ossil>le  sources  of  albumen  in  the 
urine,  we  must  fall  back  on  the  history  an<l  the  general  symjv 
toms  and  features  of  the  complaint  to  guide  our  diagnosis ; 
ami  in  particular,  we  nmst  have  regard  to  the  jiersistence  and 
to  the  (luantity  of  the  albumen,  and  to  other  evi<lence  of 
derangements  in  the  urine,  as  resjK^cts  it«  (luantity,  its  s|)ecific 
gravity,  its  color,  and  the  presence  of  tulxi  casts,  renal  or  other 
epithelium,  pus,  hlooil,  crystals,  j)arasites,  etc. 

Ulood  in  the  Ukink 

is  always  to  be  repirdt*d  as  ini])ortant.  Somclimos  its  api)ear- 
anee  is  so  far  accidental :  thus  the  possibility  of  the  admixture 
of  menstrual  1)1o<m1  with  the  urine,  or  of  slijj^ht  l)lee<ling  from 
the  use  of  the  catheter,  nmst  be  borne  in  mind ;  the  ])ossibIe 
existence  of  more  serious  injuries  to  the  geni to-urinary  organs 
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must  not  be  ignored,  although  these  do  not  belong  to  purely 
medical  practice. 

Blood  in  the  urine  can  often  be  recognized  by  the  eye  from 
its  giving  a  dingy  or  smoky  tint  to  the  urine,  especially  when 
the  blood  comes  from  the  kidney  and  is  intinuitelv  mixed  with 
it.  Sometimes  it  has  a  darker  hue,  resembling  chocolate. 
All  gradations  of  red  or  blood-color,  with  or  without  clots, 
may  be  found,  especially  when  the  blood  comes  from  the  pelvis 
of  the  kidney,  the  ureter,  or  bladder.  When  the  blood  is 
present  in  any  distinct  quantity  the  existence  of  an  albumi- 
nous reaction  may  be  calculated  on  with  certainty,  and  the 
presence  of  this  may  serve  to  confirm  our  suspicion  of  blood, 
while  the  absence  of  albumen  should  make  us  suspect  some 
fallacy  if  the  blood-tint  seems  pronounced.  Occasionally, 
however,  the  appearance  of  a  perfectly  distinct  blood-color 
may  coexist  with  the  merest  trace  of  albumen :  indeed,  it  may 
happen  that  a  reduction  in  the  amount  of  albumen  coincides 
with  the  apj)earance  of  blood  in  the  urine  in  very  distinct 
quantity.     The  microscope  assists  the  diagnosis  of  hiematuria 
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by  deterininini;  the  pn'siMicc  or  abscnct'  of  blood  ('or|>uscles, 
and  these  may  be  .seen  in  eases  in  wliieli  no  all)unien  can  be 
detected  by  tin*   test**.      Th(»   hmI   l)lood-eorj)useK's  are  reeog- 
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nized  by  their  size  being  smaller  than  that  of  pus,  or  mucus, 
or  white  blood-corpuscles,  and  by  their  having  the  double 
outline  due  to  the  biconcave  character  of  the  disks  (Fig.  74, 
b).  It  frequently  happens,  however,  that  the  blood  disks  in 
urine  are  swollen  up,  by  the  absorption  of  fluid,  into  a  globular 
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form,  and  tliis  iK'culiarity  is  consequently  lost;  occasionally 
their  ed^j^cs  arr  serrated  from  similar  physical  causes  (Fig.  74, 
fly  (I).  A  fallacy  is  not  unfrequently  presented  by  globular 
vegetable  spores  simulating  the  micruscoiHc  appearance  of  re<l 
blood-corpuscles. 

A  chemical  test  for  blood  (or  lucmoglobin),  by  means  of 
guaiac,  is  often  of  value.  Two  or  three  drops  of  the  urine  are 
placed  in  a  test  tube,  a  couple  of  drops  of  tincture  of  guaiac 
are  added,  and  a  few  dro|>s  of '*oz(mic  ether"  are  then  shaken 
up  with  the  whole.  The  ether  dissolves  the  precipitated  resin, 
or  goes  to  the  surface  and  carries  up  with  it  a  distinct  bluish 
color  if  blood  be  present.  Tiie  peroxide  of  liydrogtMi  in  the 
"  o/onie  ether"  is  very  liable  to  un<lerg()  deeomposition,  and 
so  we  must    be  suiv  of  the  activitv  of  our  reairrnts  bcfon^ 
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deciding  that  there  is  no  blood.  In  testing  a  urine  it  is  also 
necessary,  when  the  quantity  of  blood  is  minute,  to  allow  it  to 
settle,  and  to  apply  our  test  to  a  few  drops  lifted  from  the  sedi- 
ment by  a  pipette,  as  the  corpuscles  containing  the  haemoglobin 
fall  to  the  bottom.  This  reaction  can  also  be  obtained  at 
times  from  minute  traces  of  haemoglobin  in  the  urine,  in  scar- 
latinal dropsies,  even  before  the  albumen  appears,  as  judged 
by  the  ordinary  tests  (so-called  "  pre-albuminuric  stage  ) ; 
or  for  some  time  after  it  disapjxiars  ('*  post-albuminuric 
stage  ").  It  would  appear,  however,  that  this  depends  on  the 
great  delicacy  of  the  guaiac  test,  when  properly  applied, 
detecting  blood  in  minute  quantities  which  elude  the  ordinary 
tests  for  albumen,  unless  special  precautions  are  taken.*  This 
test  is  sometimes  applied  by  means  of  white  bibulous  paper 
dipped  in  the  urine,  the  guaiac  and  ozonic  ether  being  subse- 
quently applied  to  the  paper  when  it  has  dried.  If  this  method 
be  followed,  the  paper  itself  must  first  be  tested  with  pure 
water,  as  some  papers  give  a  misleading  reaction  ;  high-colored 
urine,  from  bile,  may  also  mislead. 

Another  test  for  hivmoglobin  is  suj)plied  by  the  spectro- 
scope. If  a  solution  of  oxy-ha^moglobin,  presenting  a  layer  of 
suitable  thickness,  be  interposed  between  the  light  and  the  slit 
of  the  instrument,  two  dark  absorption  bands  are  found  at  the 
yellow  and  green  portion  of  the  spectrum,  between  the  D  and 
E  lines,  as  shown  at  No.  2  in  the  diagram.  The  first  is  nar- 
rower and  more  sharply  defined  at  the  edges  than  the  second. 
This  is  due  tooxy-hremoglobin,  such  as  is  found  in  blood  taken 
from  the  finger.  If  reducing  agents  be  applied — e.  g.,  a  little 
ammonium  sulphide — the  two  bands  are  converted  into  one ; 
the  edges  of  this  are  not  sharply  defined,  and  it  is  nearly  inter- 
mediate, as  to  position,  between  the  other  two.  (See  No.  3  in 
the  diagram.)  If  this  reduced  hit-moglobin  be  now  shaken  up 
in  the  tube  with  a  quantity  of  air,  the  hivmo^lobin  is  again 
oxidized  and  the  two  bands  reappear,  slowly  coalescing  into  one 
again  as  the  air  bells  rise  to  the  surlaee  and  escape.  This 
beautiful  reaction  as  described  by  Professor  Stokes,  of  Cam- 
bridge, is  conclusive  proof  of  haMiioglobiu.  Occasionally  in 
bloody  urine  a  third  dark  band  is  found  in  the  red  part  of  the 
spectrum,  in  the  position  indicated  in  the  diagram  as  that  of 
acid  hjoniatine  (>io.  4).  In  such  cases  this  band  is  regarded 
as  due  to  '*  met-lKviuoglobin;"  its  exact  nature  is  obscure,  but 

»  Soo  Dr.  R.  StcTcn-on  Thorns  mi'h  piiiwrou  this -u1»i«*ct,  Mod.-Chlr.  Trans.,  vol.  Uix., 
Loud.,  iHhO. 
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probably  it  results  from  changes  or  decomposition  in  the  other 
form.  In  bloody  urine  this  band  in  the  red  never  occurs 
alone ;  it  is  always  associated  with  the  other  two,  so  that  the 
appearances  are  as  if  No.  2  and  No.  4  in  the  diagram  were 
conjoined.  When  the  urine  becomes  alkaline  from  decompo- 
sition the  band  in  the  red  may  disappear  readily,  and  this  is 
apt  to  lead  to  contradictory  statements  on  the  part  of  different 
observers.  (No.  4,  "Acid  hajmatine,"  and  No.  5,  "Reduced 
hsematine,"  in  the  diagram  are  only  obtained  on  the  applica- 
tion of  suitable  reagents  to  blood ;  they  do  not  occur  apart 
from  this.) 

These  tests  by  guaiac  and  the  spectroscope  are  of  special 
importance  in  cases  of  ha^noglobinuria,  which  often  appears 
in  paroxysmal  forms  (paroxysmal  hsemoglobinuria),  ushered 
in  by  shiverings  and  associated  with  fever.  In  such  cases  the 
urine  ap})ears  to  be  bloody,  but  the  most  careful  search  may 
fail  to  reveal  any  blood  corpuscles,  the  haemoglobin  having 
been  dissolved  out  and  the  corpuscles  disintegrated.  In  such 
cases  the  urine  is  loaded  with  albumen  and  the  spectroscope 
reveals  the  presence  of  hiemoglobin,  in  the  form  of  oxy-hiemo- 
globin,  ofYen  associated  with  "  niethivmoglobin,"  giving  a 
band  in  the  red.  In  these  cases  (formerly  called  paroxysmal 
hieniatinuria)  we  may  have  chocolate  colored  masses  in  the 
sediment,  occasionally  tube-casts  arc  seen,  and  oxalates  are 
frequently  present.  The  attacks  may  pass  off  in  a  few  hours, 
leaving  tlie  urine  perfectly  clear  and  free  from  blood  or  albu- 
men. They  seem  to  be  determined  at  times  by  the  influence 
of  cold.  Other  forms  of  htemoglobinuria  occur  in  connection 
with  fevers  and  poisoning. 

Clinical  Signified  nee  of  ILtmaturi<t. — The  appearance  of 
blood  in  the  urine  (apart  from  the  accidental  contaminations 
from  the  vagina,  etc.,  already  referred  to)  j)oints  either  to 
some  general  disease  attended  with  bleeding,  as  in  the  case  of 
purpura  and  scurvy,  of  hiemophilia,  hemorrhagic  smallpox, 
and  malarial  fever,  or  some  forms  ol*  di^iease  aflecting  the 
blood ve.«^sels  generally  ;  or  it  may  be  due  to  the  operation  of 
some  poi.>^onous  agency  acting  specially  on  the  kidneys — such 
as  cantharides,  turpentine,  creasote,  and  alcohol ;  or  to  some 
local  affection  of  the  urinary  organs  and  ])as.<ages  themselves — 
such  as  iiiflaniniation  of  the  bladder  or  kidncvs,  ''ancer  of 
these  »)rLr:ins,  })ara.>^itic  disease  of  {\nt  kidney,  renal  nbolism, 
and  calculus  in  the  kidnev  or  bladder:  oecasinnallv  it  is  due 
to  the  extension  or  burstinir  of*  abscesses,  cvsts,  etc.,  into  some 
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part  of  the  urinary  tract  from  adjacent  structures,  and  especi- 
ally from  pelvic  abscesses. 

The  further  discrimination  of  such  cases  turns  on  the  aspect 
of  the  blood.  If  intimately  mixed  with  the  whole  of  the 
uriue,  imparting  a  smoky  tint  to  it,  the  blood  is  usually  of 
renal  origin  ;  minute  clots  may  come  from  this  source,  but 
any  considerable  clots  indicate  a  bleeding  lower  down.  Some- 
times, however,  these  may  come  from  the  pelvis  of  the  kidney. 
Florid  blood  and  distinct  clots  point  to  the  bladder,  prostate, 
or  urethra.  If  the  blood  is  passed  specially  with  the  last  por- 
tion of  the  urine,  this  usually  uidicates  a  vesical  origin.  If 
the  ha^maturia  is  associated  with  excess  of  mucus  or  muco- 
pus,  we  suspect  the  bladder ;  the  urine  in  such  cases  tends  to 
Decome  alkaline.  If  the  amount  of  pus  varies  much  from 
time  to  time,  without  roj)y  mucus  and  with  habitually  acid 
reaction,  we  often  find  the  explanation  in  a  kidney  dilated 
with  pus  intcrmittingly  emptying  itself.  The  reaction  of  the 
urine,  and  the  discovery  of  gravel,  microscopic  calculi,  or  crys- 
tals, may  guide  us,  although  these  may  be  irritating  either  the 
kidney  or  the  bladder.  Parasites  detected  in  the  urine  may 
explain  the  hemorrhage.  The  kind  of  epithelium  found  along 
With  the  blood  is  often  of  consequence,  if  we  can  recognize  it 
as  renal  or  vesical,  or  as  coming  from  the  pelvis  of  the  kidney 
or  the  ureter;  the  so-called  **  cancer  cells"  are  always  to  be 
accepted  with  dubiety.  The  detection  of  tube-casts  in  a  bloody 
urine  indicates  that  there  is  a  renal  element  in  the  case,  but  it 
is  quite  possible  that  even  in  such  cases  the  bladder  may  be 
responsible  for  most  of  the  mischief,  for  the  renal  affection  may 
be  secondary,  as  in  disease  working  its  way  back  from  the  urethra 
and  bladder.  Again,  if  we  can  satisfy  ourselves  that  there  is 
more  albumen  in  the  urine  tlum  can  be  accounted  for  by  the 
blood  (or  pus)  present,  this  also  usually  points  to  a  renal  affec- 
tion. The  (juantity  and  specific  gravity  of  the  urine  likewise 
assist  us  in  determining  the  presence  of  acute  or  chronic  disease 
of  the  secreting  parts  of  the  kidney.  Of  course,  the  general 
symptoms  of  the  case  must  be  strictly  inquired  into,  esfKJcially 
as  to  pain  and  its  site;  its  area  of  distribution,  whether  over 
the  pubes,  in  the  lumbar  and  sacral  regions,  in  the  thighs,  the 
region  of  the  ureters,  or  in  the  penis  and  testicles;  the  rela- 
tionship of  the  pain  to  the  act  of  micturition,  to  the  times  of 
re^st  or  exertion,  or  to  any  supposed  cause  of  its  development, 
must  also  be  considered.  Phthisis  mav  jrive  the  clew  to  the 
l)lee<ling  associated  with  tubercular  pyelitis,  and  the  cachectic 
appearance  of  the  patient  nuiy  suggest  the  idea  of  nuilignant 
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disease  as  the  cause  of  the  hemorrhage.  A  surgii-al  cxainiim- 
tion  of  the  urethra  an<)  proetate,  and  uf  the  bltuliler  for  cnluulj 
or  crowths,  may  be  required  to  settle  the  (jueatloiiB  here  raised, 
at  least  ia  cases  of  persistent  or  frequently  rccurrtii}r  hsina- 
turia,  associated  witli  painfiil  luicturitioo.  The  occuireuce 
of  shiveriiigt^,  the  circuiustauees  uuder  which  the  hieniaturia 
appeared — whether  after  scarlatina,  or  in  the  course  of  chronic 
or  acute  renal  diseases,  or  associated  with  hemorrhages  else- 
where, after  a  fit  of  drinking,  or  in  ctjcuectiou  with  the  use  of 
special  drugs,  or  after  injuries  to  the  parts,  or  nssociatcd  with 
gDnorrh<ea  and  stricture,  or  in  connection  with  renal  colic  or 
tumor,  and  tendemees  In  the  loins — all  these  muHt  be  inquired 
into ;  their  significance  must  be  sought  for  in  the  description 
of  urinary  diseases  in  special  treatises,  or  in  the  teict-boolts  of 
surgery  as  well  as  of  niedieine> 

Pus  IN  THE  Urine 

occurs  sometimes  as  a  microscopic  depodt  only ;  at  other  times 
it  appeal's  in  sufficiciit  ijuantity  to  present  a  very  distinct  aud 
even  a  bulky  sediment.  lu  auch  cases  it  may  often  be  recog- 
nized by  the  naked  eye,  but  it  is  apt  to  be  confounded  witii 
phosphatic  depoeila  (and  in  jvoint  of  fact  it  often  exists  along 
with  thera) ;  it  may  also  be  confused  with  white  urates. 
Liquor  potassie,  as  a  reagent,  may  assist  in  the  discrimination ; 
for  urates  are  dissolved  by  this  agent,  phosphates  are  but  little 
afiected,  or  are  rendered  more  dense  by  it,  while  pus  becomes 
ropy  or  gelatinous  on  the  addition  of  an  equal  bulk  of  liquor 
potaasffi  to  the  purulent  deposit ;  the  impossibility  of  ixturing 
out  such  a  mixture  drop  by  drop  is  good  evidence  of  this  ropi- 
ness.  Sometimes  the  pus  assumes  this  rojiy  character  soon  after 
the  urine  is  passed  ;  this  is  due  to  the  dovolopment  of  ammonia, 
which  act£  on  pus  in  much  the  same  way  as  liquor  potanve 
does;  sometimes  the  ropiness  exists  when  the  urine  is  passed, 
from  the  ammonincal  deconi|>osition  going  on  withm  the 
bladder  itself.  The  microscope  reveals  the  presence  of  pua 
corpuscles;  these  when  seen  may  be  further  tested  by  the 
addition  of  dilute  acetic  acid,  wliich  clears  up  tbe  gmnidar 
contents  and  brings  out  the  tripartite  nucleus.  (lSw  Pig.  75.) 
Other  white  cells  are  uftcji  found  in  urinary  sediments  which 
can  scarcely  lie  distinguished  from  pus ;  the  white  corpuscles 
of  tlic  bliKxl,  luucus  corpuscles,  inflammatory  corpusc'les  ( leucu- 
CTtes),  and  even  altered  reual  epithelium,  all  resemble  pus  so 
closelv  iiB  to  be  at  times  indistinguii^hablc. 
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Mucus  corpuscles  may  be  susjxicted  when  the  mucous 
appearance  of  the  sediment  is  very  marked ;  renal  epithelial 
cells  are  usually  larger  than  pus  corpuscles ;  the  action  of 
acetic  acid  and  of  liquor  pota&sic  sometimes  assists  in  various 
doubtAil  cases.     The  reaction  of  purulent  urine,  when  of  renal 


Fig.  75. 


©  ©  ^  ® 


Pi»-corpuBc1e8.    a,  Without  n.'agvntM.    {*,  AfttT  the  ailiiition  of  acetic  Hci<l.     (KulH>rti«.) 

origin,  is  usually  distinctly  acid  (if  tested  immediately  on 
being  passed),  even  in  long-standing  suppuration  ;  it  is  usually 
alkaline  and  ammoniacal  in  lonff-Munding  suppuration  from 
the  bladder.  When  of  renal  origin,  the  deposit  of  pus  in  the 
urine  glass  is  often  very  distinctly  demarcated  from  the  super- 
natant fluid ;  in  vesical  su})puration,  whether  from  calculous 
irritation  or  not,  it  is  usually  more  diffused  from  being  min- 
gled with  mucus;  in  botli  cases  it  may  be  associated  with 
blood  in  various  degroiis  and  ways.  In  renal  suppuration,  the 
blood  when  ])resent  usually  lies  as  a  distinct  layer  on  the  top 
of  the  pus;  in  vesical  oases,  the  blood  is  often  more  mixed  up 
with  the  mucus  and  i)us.  Sounding  of  the  bladder  is  imjxira- 
tively  called  for  in  all  doubtful  cases  with  bladder  symptoms. 
The  coexistence  of  mucus,  of  fibrous  shre<ls,  of  crystals  of 
various  kinds,  and  of  epithelium  from  the  kidney,  ureter, 
bladder,  or  urethra,  is  sometimes  of  great  value  in  judging  of 
the  origin  of  tlui  pus.  If  much  scaly  ei)ithelium  from  the 
vagina  be  presiMit,  Icucorrlueal  contaminaticm  should  at  once 
be  8US|)ectcd,  and  the  use  of  the  catheter  may  be  re(iuired  to 
overcome  the  difficulty  of  this  admixture.  Sometimes,  in  the 
male,  instructive  hints  may  be  gathen^l  from  the  relative 
abundance  of  pus  in  tlie  fii*st  half  of  the  urine  as  compared 
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with  tiie  sewmd,  during  a  single  act  of  mieturiiJoii ;  niiy  pus 
ill  the  urethm  is  naturuUy  wuahed  away  with  the  firat  half  yf 
thourine,  wliile  if  theseat  of  suppuration  Iw  in  the  bttidder,  it 
is  rather  more  abundant  in  the  second  half,  and  may  be  mure 
contamiuat«d  with  blood;  if  from  the  kidney  it  is  usually 
equally  diffused.  In  suppuration  from  a  diliitcd  kidney  the 
quantity  of  pus  ottca  varies  iu  a  remarkable  way  at  di^rent 
acts  of  tuicturition.  and  some  information  may  be  gnined  by 
procuring  a  sorics  of  samples  in  separate  glasses.  Albumen 
can  be  made  out  by  appropriate  tests  in  all  caaee  of  exceeaively 
purulent  urine — from  the  presence  of  albumen  in  the  pus 
itself;  but  when  wc  can  nialco  out  a  greater  amount  of  albu- 
men than  the  pus  can  well  account  for,  there  is  a  strong  ca« 
for  the  renal  origin  of  the  complaint ;  we  may  find,  for  exam- 
ple, the  same  quantity  of  albumen  present  in  various  samples, 
although  the  pus  ma^  vary  greatly  or  may  even  present  an 
insigniricant  amount  in  certain  specimens.  Very  marked 
albumen  with  but  a  slight  layer  of  purulent  sedimcjit  would 
imply  that  the  pus  cannot  have  tiirniBbed  it.  A  deep  layer 
of  pus  with  mere  traces  nf  ulbumou  iu  the  urine  leads  us  to 
infer  that  the  urine  itself  is  not  albuminous.  It  is,  however, 
oll«n  very  difficult,  or  even  quite  impossible,  to  get  clear  evi- 
dence on  these  [tnints,  and  when  blood  as  well  as  pus  is 
present,  the  determination  of  an  iudejx^ndent  albuminuria,  in 
addition  to  these,  becomes  impoesilile.  As  already  explained 
in  the  case  of  hematuria,  the  detection  of  tube-easts  is  of 
great  value  in  determining  the  prowjnce  of  renal  mischief  of 
some  kind  ;  but  these  casts  lire  found  iu  enses  of  renal  irrita- 
tion from  calculus  and  gravel  as  wpll  as  in  Bright's  disease 
and  the  other  destructive  lesions  of  the  kidney.  A  tumor  in 
the  loins,  when  present,  often  indicates  for  lis  the  source  of 
the  pus  in  the  urme  (pyonephrosis) ;  and  the  kind  of  crystals 
found  in  the  sediment  may  guide  us  to  n  diagnosis  of  the  nature 
of  the  concretion  in  ease  of  calculous  pyelitis,  and  of  stone  in 
the  bladder. 

The  efinical  gignijicanef  of  pv»  in  the  nrtne  (pvuria)  re- 
sembles somewhat  Ihfttof  ha'inaturia.  and  it  is  equally  varied. 
It  may  follow  acute  renal  inflammation,  and  it  oAen  ap[«nts 
in  cases  characleriM?d  by  copious  aibuniinuria  and  in  cases  of 
Bright's  disease  following  fevers  and  parturiliou.  It  occurs 
also  iu  renal  embolism.  As  alrt-ady  imlicnUif.  the  pus  may 
pnicced  from  alwccssca  in  the  sulistanee  of  iho  kidney,  or  from 
suppuration  of  its  )wlvis,  due  to  c»lcuhi^  rir  to  si'Oindary 
mischief  working  its  way  buck  fnmi  l!io  hliulder  or  urethra. 
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Perinephritic  alwcesses  may  liave  coininiiiiicatioDS  with  the 
kidney.  Pelvic  and  other  abscesses  oi)ening  into  the  urinary 
tract ;  cystitis,  whether  of  calculous  or  paralytic  origin  ;  cancer 
of  the  bladder  ;  inflanunation  and  suppuration  of  the  prostate ; 
gonorrhoea  and  gleet,  whether  recent  or  of  old  standing,  may 
all  give  rise  to  purulent  urine.  Accidental  contamination 
from  lochial  or  lcucorrha?al  discharges  must  also  be  remem- 
bered as  of  frecpient  occurrence. 

Rknai.  Tube  Casts 

should  always  be  searched  for  in  cases  of  albuminuria.  They 
are  present  in  the  great  majority  of  caj>cs  in  which  the  albumen 
has  a  renal  origin,  but  they  are  occasionally  so  scanty  as  to  be 
difficult  of  detection.  The  s|)ecimen  of  urine  examined  for 
this  purpose  should  have  had  time  to  settle  thoroughly — for 
several  hours  at  least;  a  conical  bottom  to  receive  the  sedi- 
ment is  useful  when  the  deposit  is  scanty;  the  su|>ernatant 
fluid  shouhl  be  cautiously  poured  off  in  such  a  way  as  not  to 
disturb  the  dei)osit,  or,  if  we  have  any  further  occasion  for  it, 
some  of  the  sediment  may  be  removed  from  the  bottom  by  the 
pipette,  and  a  drop  j)laced  on  a  slide  with  a  cover  glass  may 
be  examined  microscopically  with  a  (piarter-inch  lens.  Occa- 
sionally the  achlition  of  a  little  acid  to  precipitate  uric  acid 
crystals,  or  some  other  plan  of  carrying  the  scanty  tube  casts 
mechanically  down  to  the  bottom,  may  facilitate  the  search. 
When  the  reaction  of  the  urine  is  alkaline,  |)crhap8  from  the 
administration  of  alkaline  diuretic^s,  the  formation  of  casts 
seems  to  be  hindered  in  the  tubes ;  if  alkaline  from  decomjK)- 
sition,  the  dclicatt;  structure  of  the  tube  casts  is  readily  dis- 
solved and  (K'stroyed.  When  the  ciusts  are  moderately  abun- 
dant, the  only  further  |>recautions  retjuired  are  careful  illumi- 
nation and  focussing.  Many  casts  are  so  trans|)arent  as  to  be 
almost  invisible  in  a  strong  ligiit,  and  a  narrow  <liaphragm 
and  some  shadinjr,  by  moving  the  mirror,  may  be  recpiired  to 
allow  of  tlu'ir  Ininir  <'aught  by  the  eye.  When  scanty,  a  good 
plan  is  to  put  several  dro|>s  of  the  sediment  in  a  shallow  cell 
with  a  cover  glnss,  and  examine  with  a  low  |M>wer  (half-inch 
objective);  or  to  place  a  drop  or  two  of  the  sediment  on  a 
slide,  spread  it  out  <  without  a  cover  glass »,  and  pa.^^s  the  whole 
rapi<lly  in  review.  If  a  doubtful  structure  is  seen,  refpiiring 
a  higher  power,  it  can  be  placed  quite  in  the  centre  of  the 
fiehl,  and  (he  stnuiger  K'us  brought  down  upon  it;  or,  as  the 
object  glass  is  thus  apt  to  dij)  in  the  llui<l,  an  attempt  may  l>e 
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made  to  place  a  cover  glass  over  the  doubtful  structure,  and 
after  findiug  it  as  before  with  the  low  i)ower,  we  may  come 
down  upon  it  with  a  stronger  lens  to  denne  its  character.  In 
this  way  several  drops  of  the  se<liment  may  be  examined  in 
rapid  succession,  and  tube  casts  detected  which  would  other- 
wise have  escaped  notice.  By  filling  the  pipette  with  the 
sediment,  and  allowing  it  to  settle,  either  by  plugging  the 
upper  opening  or  by  leaving  it  to  stand  in  the  urine,  we  some- 
times obtain  a  better  specimen  for  microscopic  examination 
when  the  sediment  is  scanty  and  the  tube  casts  few  in  number. 
In  other  coses  again,  where  the  field  is  crowded  with  cells  or 
granules,  dilution  with  a  little  water  facilitates  the  search  for 
casts.  If  pipettes  are  used,  care  must  be  taken  to  have  them 
well  cleaned ;  owing  to  the  uncertainty  attending  this  cleans- 
ing of  narrow  tubes,  it  b  often  better  to  pour  off  the  urine 

Fio.  76. 


IlviiUiio,  iir  waxy  cn^tH.  a,  Fruin  n  caito  of  chronic  Ilri^ht'H  iliiH>n«o  of  piglit  montht* 
duration.  6,  Fruiii  a  nuM>  of  rhruiiio  Bright*ii  diHcaM^  (l»rp>  white  kidiioj)  c.  From  a 
caste  of  chronic  liright'o  diiK'Hue  (rontnictoil  kidney,  with  fatty  degoneration). 
(Ko»*rti«.) 

and  oxaininc  a  drop  of  the  doposit  plaotMl  directly  on  the  slide. 
Shreds  of  mucus,  strings  of  the  anior|)hous  granuU^s  of  urates, 
antl  vejxetable  growths  sometimes  ai?sunie  forms  which  simulate 
tube  casts. 
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Tube  casts  are  of  very  various  etzcs,  both  as  regards  length 
and  breadth.  Wben  of  large  diameter  tliis  should  be  noted, 
aa  it  is  a  point  of  some  importance,  as  indicating  a  certaio  di- 
latation of  the  renal  tubules,  or,  as  sonic  suppose,  a  loss  of  the 
epithelium.  They  may  be  (1) perfectly  "  hyaline"— »'.  e., clear, 
transparent,  and  empty  (sec  Fig.  76).  (2)  They  may  be 
packed  full  of  rows  of  renal  epithelial  cells — "epithelial 
caste  "  (see  Fi^.  77,  a).  (3)  The  cells  thus  contained  may  be 
quite  &tty,  with  obvious  oily  globules  within  them,  or  such 
globules  may  lie  within  the  cast — "oily  or  fatty  casts"  (see 


Fig.  78,  a).  (4)  The  futty  elcnieut  nmy  be  in  such  a  minute 
state  of  division  us  to  present  only  a  dark  granular  np{>carance 
— "  granular  casts  "  (_seo  Fig.  77,  b).  X'arious  stages  or  grada- 
tions of  these  four  varieties  are  met  with,  sometimes  even  in 
different  parts  of  tlic  same  cn^t.  lu  addition  to  these,  (■'>)  the 
casts  may  contain  l>loud  corpuscles,  and  simictimes  only  the 
coloring  matter  of  tbi'  l)lood — "  blooil  cunts  "  (see  Fig.  78,  6)  ; 
and  in  the  same  way  (G;  "  pus  cnst.-' "  are  simictimes  neen.  In 
cstinmting  the  signilicauce  of  llicse  diHercnt  kinds  of  casts  too 
much  im))ortaucc  should  not  be  attached  to  a  single  spccimeu ; 
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the  character  of  the  majority  of  the  casts  should  rather  be 
kept  in  view. 

The  eHnical  tignifieanee  of  iiibe  easts  is  Bometimes  consider- 
able, not  only  in  the  differentiation  of  the  vanouB  forms  of 
renal  disease,  but  as  indicating  the  actual  existence  of  a  renal 
affection  in  cases  involved  in  doubt.  Thus,  in  bloody  or 
purulent  urine  (as  esplaioed  under  these  headings),  where 
the  origin  of  the  blood  or  pus  is  obscure,  the  existence  of  tube 
casts  clearly  points  to  a  renal  element  in  the  case.  In  rare 
cases  this  may  be  due  to  a  complication  perhaps  not  connected 
directly  with  the  presence  oi  the  blood  or  the  pus  itself 
Benal  tube  casta  do  not,  however,  imply  the  existence  of 
Bright's  disease,  as  they  may  arise  from  the  irritation  of  a. 
calculus ;  they  are  then  sometimes  found  with  blood  and 
crystals,  but  not  necessarily  with  either.  Tube  casts  are  found 
in  jaundiced  urine,  quiteapart  from  any  serious  renal  affections, 

Fia.  78. 


and  npiirt  cvt-n  from  iilbuniinuriu.  With  regard  to  the  dif- 
forcTii  Itindd  of  casts,  we  may  snv,  in  a  rougli  way,  that  epi- 
thelial lasts  and  hlond  ciisl)'  nre  found  in  the  earliest  stages  of 
an  acute  itnrcnchyiiuitous  ncj>liri(i^,  but.  very  soon  thcrcattcr 
we  obtain  liyuline  casts  iis  tlie  prcdoniiniiting  type,  and  when 
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the  inflammatory  process  has  gone  on  to  produce  fatty  changes 
in  epithelium,  these  changes  are  reflected  in  the  tube  casts. 
Granular  casts  are  found  in  advanced  cases  of  chronic  disease 
of  the  kidneys,  both  of  the  parenchymatous  and  interstitial 
type.  Hyaline  casts  occur  both  in  recent  and  old  cases  of 
these  forms  of  nephritis,  and  are  the  usual  casts  found  in 
lardaceous  disease  of  the  kidney.  Tube  casts,  as  a  rule,  are 
abundant  in  cases  of  acute  parenchymatous  nephritis,  lees 
abundant  in  the  more  chronic  forms,  and  usually  scanty  in  the 
lardaceous  form  of  renal  disease.  The  exact  forms  of  albu- 
minuria, of  renal  origin,  in  which  tube  casts  are  really  absent, 
cannot  be  strictly  defined ;  but  when  inflammatory  changes 
are  absent,  mere  congestion  probably  gives  rise  to  but  few 
casts  (transient  passive  congestion,' exophthalmic  goitre,  etc.). 

FiQ.  79. 
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Ronal  opltholititn.    a,  Nntunil  apjHfaraiiro.    ft,  Atrophied  an<l  <1ii»intograted  renal 
ctilltt.    0,  R«'iml  <-(;lU  in  a  Htato  uf  fatty  degrnuration.     (Koberta.) 

There  is  reason  to  believe  that  a  tube  east  nuiy  occasionally 
be  detected  in  urine  which  is  pnieticjilly  normal. 

KpiTHELirM 

of  various  kin<ls  is  <»f\en  found  in  urinary  siMlinients  on  micro- 
scopic examiuatioii,  and  it  is  of  great  imjwrtanee  to  determine 
its  character,  an<l,  if  possible,  its  origin.     Reiud  vpithelium 
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lying  loose  is  recognized  as  being  somewhat  globular,  and  it 
can  sometimes  be  compared  with  epithelium  contained  within 
tube  casts  in  the  same  microscopic  field.  (See  Fig.  77,  a.) 
Occasionally  it  resembles  pus  corpuscles,  and  can  scarcely  be 
discriminated  from  them.  Its  presence  forms  an  important 
element  in  the  diagnosis  of  desquamative  nephritis  both  acute 
and  chronic.  It  undergoes  various  changes,  the  cells  appear- 
ing atrophied,  or  granular,  or  distinctly  fatty.    Sometimes 

Fig.  80. 
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Kpitlirlial  cells  from  tlu*  Madder,  ureter,  uud  jxdvis  of  the  kidney.     (Roberta.) 


large  fjranular  cor])UJ<cle.'<  are  found  along  with  fatty  epithelium ; 
thvsQ  corpuscles,  indeed,  probably  result  from  altered  epithelial 
cells.  Changes  of  this  kind  in  the  epithelium  shed  from  the 
kidneys  are  very  8u;rgestive  of  the  processes  going  on  in  these 
organs.     (See  Fig.  79.) 

Cellji  from  the  bladder  often  appear  as  groups  of  tessellated 
epithelial  cells  of  circular  form ;  sometimes  thev  are  pyra- 
midal.    (Sec  Fig.  80.) 

Tdilal  rpitlkd'nnn  is  found  in  the  ureter  and  ])elvis  of  the 
kidney,  and  sometimes  the  recognition  of  such  is  of  value  in 
the  diagnosis  ol"  calculous  pyelitis.  (See  Fig.  80.)  Large 
ttrali/  c]>lfh*'UHm  is  often  j)resent  as  a  contamination  from  the 
vagina.     (See  Fig.  Ml.) 


S  I'F.liM  ATOZO  A 
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Vaginal  epithelium  in  the  urine.     (Hoberta.) 

Spermatozoa,  Bacteria,  Fun(u,  SARciNiE,  Hairs, 

FiBRICS,  ETC. 

Spermatozoa  are  occasionally  seen  in  varying  numbers  in 
the  urine.  They  ap}>ear  in  large  numbers  in  the  urine  after 
seminal  emissions,  whether  physiological  or  morbid,  and  a  few 

Fig.  82. 
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SiHTniatitKoa.     (Kobt-rttJ.) 
41* 
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areof^n  introduced  intotheurinary  passages  during strainiu^ 
at  atool,  etc.  When  present  habitually,  they  may  afford  evi- 
dence of  spermatorrhtDn,     (See  Fig.  82.) 

Baeleria,  Vibriones,  Micrococci,  etc. — When  urine  undergoes 
putrefactive  changes,  vibriones  (Fig.  83)  and  other  organisms 


'?::'>'■  - 


are  found  in  it,  of  which  the  most  important,  so  far  as  the 
decomposition  of  the  urea  is  concerned,  seems  to  be  the  micro- 
coccus Tiroje.     (8co  Fig.  84,  h.) 


But  tlic  urine  uisiy  present  baeteriu  \iben  voided  without 
ordiiiiiry  dccDtiipiisilinn  having  nctiisdlv  Iiegiin  in  a  distinct 
form,  but  ivitli  iiii  undue  proclivity  tu  this.  In  such  eases  the 
Tirine  iiuiy  i>o  ."liglitly  tiirliid  when  iiassed,  mid  this  turbidity 
dofs  not  si^ttle  down  on  standhtg.     Ill  i-ast'rt  of  men  with  stric- 
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ture,  where  iDstrumenta  hnve  bcco  passed,  and  iu  women  with 
leucorrhieal  discharges,  such  uriiic  (ircsents  bacteria.  (Fig. 
84,0.) 

Another  group  of  cases  presents  bacteria  in  i)erfcct1y  fresh 
urine  with  an  acid  reaction  which  may,  indeed,  oe  niaintuined 
for  days.  The  urine  iu  aueh  caaes  may  be  at  first  ojinlcsceut 
from  the  organisms,  but  these  settle  down  as  a  sediment. 
Various  forms  have  been  found,  as  shown  in  Fig.  84,  c  and  d. 
Chains  or  threads  of  micrococci  litive  also  been  described  by 
Sir  William  Roberts  as  found  in  freshly  voided  ui-ine.  In 
studying  these  cases  of  "  bncrtcrurin,"  the  most  scrupulous  care 
must  be  taken  to  avoid  any  pussible  chance  of  contaniiQatiim 
from  imperfectly  naiihed  glasses,  pipcttt.'s,  etc. 

Funyi,  Mould,  Torvla. — In  acid  urines  ^c  may  sec  mould 
growing,  and  on  niicnu<copic  exuminatioii  we  may  tiixl  various 
forms  of  fungi  witli  branching  growths  and  siiherical  spores. 
These  sometimes  mislead  the  student,  bein^  mistaken,  the 
former  for  tube-casts  and  the  hitter  for  bhiod  corpuscles. 
The  early  or  rapiil  development  iif  toruhe  in  common  in 
saccharine  urine,  giviug  risk!  to  turbidity  without  iiutref action. 
Hence,  when  toruhe  are  abundant,  wc  may  be  ted  to  search 
for  sugar,  but  growths  of  this  kind  are  found  ai>art  from  this 
cause.     (Compare  Figs.  >i5  and  tfli.l 


fiitMiiif  are  only  rarely  found  in  ur 
and  paler  ttiiin  ih.'ise  numiinu  in  {]»■  s( 
They  give  llm  urine  a  turbid  appeur 
they  settle  as  a  sediment,  leaving  the 


Tliey  are  smallci- 
eh.  iSeeFig.  00.) 
[■  whvu  passed,  and 
n'  clear.     Thcv  are 
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usually  awociated  vith  more  or  leas  distinct  Bjmptomfl  of 
urinary  irritation. 

JPareiffn  MtUten. — Cotton,  flax,  fibree,  straw,  haiia,  and 
feathers  are  often  preeent  in  minute  fragments  from  floating 
dust  irom  the  bedaiug,  etc  Air-belb  and  oil  globules  (per- 
haps from  an  oiled  catheter  or  an  oily  bottle  used  &r  the 
sample)  often  puzzle  the  banner.     (See  Fig.  87.) 

CitySTALLtKE  AMD  AkOBFBOVS  DeP08ITB. 

Uric  acid  can  frecjuently  be  recognized  as  a  red  sand  in  the 
urinary  deposits,  lyin^  at  the  very  oottom  and  in  the  comers 
of  the  glssd,  or  sometimes  adhering  to  the  sides,  or  entangled 
in  the  mucus.  Although  usually  highly  colored,  the  uric  acid 
crjrstals  throwu  down  irom  pale  urines  may  be  almost  coloi^ 
lees.  Uric  acid  itself  i«  without  color;  it  only  attracts  the 
pigment  of  the  urine.  The  forms  presented  by  uric  acid  crys- 
tals are  very  variable,  but  they  may  mostly  be  reduced  to 
modilicatiDDs  of  the  rhomb.  The  plates  of  Dr.  Beale  give 
excellent  representations  of  the  variutious  and  forms  of  aggre- 


gation iiKuallv  mot  with.    The  followiii;;  names  applied  by 
Sir  William  ltobcrb>  to  the  crystals  may  assist  in  their  recog- 
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nition:  quadrangular  and  oval  tablets,  cubes,  six-sided  tablets, 
lozenges  and  barrel-shaped  figures,  stars  and  spikes,  and  fan- 
sbaped  crystals.    {Compare  Fig,  88.)    The  presence  of  a  high 


■"         O       ,   -ij  i 


,^;v,r 


i-olor  iiftcn  loiids  uh  tn  siisixict  tlii'  iiiitun.-  (if  llit-sc  crystals 
when  they  might  otberwisc  l)e  [nixzling,  and  the  detection  of 
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transition  forms  from  well-known  shapes  often  serves  to  con- 
firm our  conjectures.  Uric  acid  is  very  insoluble  in  water, 
and  it  does  not  disappear  on  heating  the  sediment — a  distinc- 
tion from  the  deposit  of  urates.  Uric  acid  is  not  dissolved  by 
acetic  acid ;  this  serves  to  discriminate  colorless  uric  acid 
from  certain  crystalline  forms  of  phosphate  of  lime.  Uric 
acid  is  soluble  after  a  time  in  caustic  alkalies,  and  alkalies 
administered  internally  may  exercise  a  solvent  power.  Uric 
acid  may  be  passed  in  the  crystalline  form  firom  the  bladder, 
and  the  crystals  may  then  be  seen  in  the  fresh  urine  as  red 
particles,  or  as  causing  a  general  turbidity ;  they  arc,  however, 
more  often  only  formed  and  deposited  by  the  urine  after  stand- 
ing for  a  time ;  this  being  due  partly  to  the  cooling  of  the 
unne  and  partly  to  its  increasing  acidity  aft^r  it  is  passed, 
from  a  natural  acid  fermentation.  The  crystals  often  increase 
in  size  after  a  time.  The  addition  of  a  drop  or  two  of  strong 
acid  to  normal  urine  precipitates  uric  acid  in  crystals.    Some- 
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Vnrion-*  forms  t»f  uric  nriil  rryritalH.     (S«?ltfctw!  fixnn  Otto  Punko's  Physiological  Atlas.) 


times  the  precipitate  thrown  down  by  the  addition  of  acid  to 
urine  consists  of  a  dense  mass  of  am()rr)hoiis  urates  which 
ninv  rci^olve  itself  by  and  by  into  iirie  acid  crystals.  A  siidi- 
nient  of  uric  acid  crystals,  on  being  kept  till  it  becomes  alka- 
line, may  be  converted  into  hedge-hog  crystals  of  urate  of  soila. 
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The  "murexide  teat"  brings  out  u  beautiful  red  color  on 
treating  uric  acid  with  nitric  a<'id  and  ammonia. 

Vraiei  or  Uthateg  arc  salts  of  uric  acid  oombiiiwl  with  am- 
monia, potash,  or  soda,  the  exact  comfHieition  being  often  very 
difficult  of  determination:  these  buses  would  seem  to  be  fre- 
quently mixed  together.  8uch  acdiineiits  in  the  urine  are 
extremely  common.  They  are  found  in  urines  which  are 
clear  when  passed,  but  become  turbid  on  cooling  or  after 
standing  for  some  hours.  Thej'  are  occasioiially  found  in 
the  urine  as  passed,  especially  in  the  case  of  oliildrcn  who 
pass  milky-looking  urine;  in  such  cases  this  sediment,  of  tirafe 
of  toda,  may  be  crystalline,  presenting  the  form  of  globules, 
either  simple  or  famished  with  bedge-bog  projections,  (tice 
Fig.  89.) 

The  common  form,  however,  consiatsof  granules  of  amor/>/toiM 
urate*  (see  Fig.  90) ;  these  often  form  aggregations  so  as  to 
assume  the  shape  of  ropes  or  strings,  presenting  a  sujiorficial 
resemblance  to  granular  tube  casts.  The  mienwcopc  cannot 
always   discriminate  amori>bous  urates  from    an    amor]>hiius 


deposit  of  earthy  phoeiihate«,  but  the  reacticm  usually  settles 
the  point:  urates  are  dei)osited  on  ciMiling  from  acid  urines; 
pho8|>hates  are  found  with  an  alkaline  or  at  leiwt  a  neutral 
reaction.  Tbo  use  of  li<]iior  potassie  likewise  assists,  as  also 
the  action  of  hi«t :  both  of  tlietw  dissolve  a  swlitnent  of  urates, 
hilt  leave  phosplmU-s  imafii-'cted  or  may  even  render  such  a 
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seilimcnL  mure  donse.  The  sediments  of  unite.''  iire  iigiinlly 
fawn -colored,  or  pinkiah,  or  even  as  red  us  bluud.  The 
clicmical  causes  of  tlic  precipitatiou  may  be  considered  a^ 
coimected  with  the  cooling  of  the  iiriue,  with  its  concentration 
(from  febrile  disorders  or  fruui  scanty  supply  of  Quid),  and 
also  with  the  increasing  iicidity  of  the  uruie  after  it  is  passed. 
Adiling  a  little  ncid  sometimes  precipitates  urates  from  a  urine 
in  wliich  tiiey  may  lie  deprwited  anoutaneously  iu  the  course 
of  n  day  or  two.  The  internal  ftdminiatration  of  alkalies  or 
diluents  often  accounts  for  the  disappearance  of  these  sedi- 
menta  under  observation. 

The  murexldc  test  reveals  the  presence  of  uric  acid  in  these 
deposits. 

PuoFirQATi^s  appear  in  two  distinct  forms,  amorphous  and 
crystalline  ;  the  crystalline  phosphates  arc  of  two  classes,  the 


ihotpliiaiu.    (SalKi*d  lo  nlw*  nr)a»  ftmw.) 


cryetallized  phosphate  of  time  and  the  ainmoniu-niagncsian  (or 
"triple")  phuephule.  The  phoephnlic  deposits  often  form  a 
white  sediment  scjmcwhat  resembling  pus. 

The  ammoniu-tnasnetian  (or  trijile)  phosphaiiB  is  the  com- 
monest variety,  and  it  may  appear  in  almost  any  urine  which 
is  kept  till  it  decomposes,  as  the  urea  thus  supplies  the  ammo- 
nia for  these  crystals.  The  crystals  arc  usually  prismatic. 
They  often  form  on  the  surface,  appearing  as  a  clitteriogscum, 
or  th?  glittering  prisms  may  be  seco  on  the  aiSa  of  the  glass, 
or  entangled  in  tlie  mucous  or  purulent  Bcdimeiit.  The  roac- 
tjou  of  such  urine  is  uauallv  alkaline^  hut  it  mav  be  neutral  or 
faintly  soid.    Sucli  crystals  are  sometimes  to  no  seen  in  the 
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unneas  it  is  passed.especiallj- associated  with  piia,  and  with  nti 
aminoniacal  odor,  from  tlie  (lecoin|>oBitioH  going  on  within 
the  bladder.  The  tbrnia  of  the  crystals,  although  essentially 
priBmatic,  undergo  various  alterations,  and  Eonietiroes  they 
assume  a  feathery  appearan<.-e.     (See  Fig.  91) 

Cnjtlallhed  phoiqihate  of  lime  appears  usually  as  stars  or 
rods,  or  as  fau-shaped  crystals,  destitute  of  color;  other  forms 
are  also  occasionally  met  with.  The  action  of  acetic  acid  is 
nsefiil  in  distinguishing  them  from  uric  add  crystals,  when 
the  laiter  are  coTorlcsa,  as  the  phosphates  are  dissolved  by  this 
acid  and  uric  ucid  is  not.     (,See  Fig.  9'2.) 


Amorpltou*  seiUmenU  of  enrthy  phoi/ikates  are  oceiiaionally 
met  with  in  freshlv  passed  urine,  ajmrt  from  disease,  giving 
the  urine  a  slightly  milky  npiieaniuin^ ;  this  arises  from  an 
accidental  alkalinity  of  the  secretion,  due  pcrlia|)s  lo  the  kind 
of  food  or  to  sonic  medicine  taken  immediately  before.  Boiling 
the  urine  (an  in  testing  for  alhuiueu)  often  precipitates  the 
earthy  phosphates  in  alkaline  or  feebly  acid  urines,  so  that 
iIk'  aelion  of  alkalies  and  heat  on  them  is  exactly  the  reverse 
of  what  we  find  with  urates.  The  sediment  when  unmixed 
with  otiier  depiwita  is  at  once  dissolved  on  the  addition  of 
acetic  aci<i. 

Oxobilr  iij  time  doposils  can  sometimes  be  recognized 
hy  tlie  naked  eye  as  causing  a  very  fine  powdery  scilimcnt 
duMted,  as  it  were,  over  u  delicate  cloud  of  mucus  {"  powdered 
wig"  deposit}.     These  sediments  occur    in    acid   urines  and 
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disappear  if  the  urine  be  rendered  alkaline  by  medicines. 
The  crystals  are  octahedral  in  shape,  but  appear  at  times 
in  somewhat  different  forms  (single  or  douDle  pyramids). 
Occasionally  they  are  found  in  the  form  of  a  dumb-bell,  or 
ellipsoidal,  or  reniform  crystals.  (For  the  various  forms  see 
Fig.  93.) 

Oxalate  of  lime  crystals  are  sometimes  passed  as  such  from 
the  bladder  ( indeed  the  dumb-bell  crystals  are  alleged  to  be 
sometimes  formed  within  the  tubules  of  the  kidney),  but 
oxalate  of  lime  is  usually  crystallized  out  of  the  urine  after 
it  has  passed,  and  the  dimensions  of  the  crystals  can  oflen  be 
seen  to  be  increased  after  a  time ;  dumb-bells  may  change  into 
octahedral  crystals  by  keeping.  Oxalate  of  lime  is  insoluble 
in  acetic  acid  ;  this  is  at  times  useful  in  distinguishing  some  of 

PiQ.  98. 


Oxjilate  of  lime  cryutals.     (S*«Iect«iI  to  h1i*)W  various*  forlil^t. ) 

the  unusual  forms  from  phosj)hates.  Aggregations  of  minute 
crystals  or  microscopic  calculi  are  sometimes  formed  of  very 
snuill  dumb-bell  or  pyramidal  crystals. 

Other  ci'f/stalline  Jeposiis  are  occasionally  found  in  urine. 
Carhoiidfe  of  lime  occurs  in  little  halls.  Cystine  is  found  in 
hexagonal  tablets:  it  is  dissolved  by  ammonia,  and  this  may 
give  on  evaporation  six-sided  tablets  or  prismatic  crystals. 
(8ee  Fig.  94.)  It  is  a  rare  dei>osit,  but  it  is  important  on  ac- 
count of  iLs  forming  certain  calculi.  Tyroi^ine  occurs  in 
needles.  (See  Fig.  GD.)  Chol4:4erine  is  a  rare  deposit,  it 
occurs  in  scales.  (See  Fig.  73.)  Xftnthine  is  also  extremely 
rare. 

The  clinical  f<i(jinjicaiice  of  amorphous  and  crijsialline  deposits 
is  not  so  great  as  that  of  pus,  blood,  and  tube  casts. 
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Uric  <und  occurring  habitually  as  a  sediment,  or  even  the 
pereistence  of  urates  as  a  deposit,  indicates  a  derangement  in 
the  health,  pointing  to  some  error  in  the  digestive  or  hepatic 
functions,  and  having  perh&pe  some  relation  to  the  gouty 
diathesis  (Lithiasis,  Lithsemia).  Very  red  urates  are  so  fre- 
quently associated  with  liver  disease  as  to  be  useful  in  direct- 
ing attention  to  this  organ,  Uric  acid  is  often  found  in  cases 
of  Bright's  disease  in  the  acute  stages.  The  occasional  occur- 
rence of  urates  on  the  cooling  of  the  urine  has  no  real  im- 
portance, and  uric  acid  crystals  may  likewise  appear,  at  a 
time,  without  any  special  significance.  It  is  the  habitual  or 
excessive  occurrence  of  these  which  is  important.  They  some- 
times appear  at  the  crisis  of  fevers,  etc. 

Oxalate  of  lime,  in  lilcc  manner,  when  deposited  habitually 
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and  excessively,  and  in  urines  of  high  snccifip  gravity  loaded 
with  urea,  is  often  found  associated  with  a  train  of  nervous 
and  (lys|>cptic  nymptoms  which  have  been  grouped  U^cther 
nnd  niimctl  "  oxaluria,"  and  are  supposed  by  some  to  indicate 
an  "oxalic  acid  diathesis."  Oxalates  are  fn^quently  prcaent 
in  the  urine  in  nervous  flfToctions  of  various  kinds.    It  must 
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be  itnderatood,  however,  that  a  few  oxaUtes  frequently  sppettr 
ill  tlie  urine  apart  from  auvoljviousderangemectiiflbchealll), 
aud  they  occur  habitually  after  eating  rhubarb  ami  sume  other 
articles  of  diet.  The  uric  acid  and  the  oxalic  acid  diathe^ 
seem  to  have  certain  nfiinities  ;  the  former  is  certainly  heredi- 
tary 1  it  seems  to  be  interchangeable  \fith  the  latter  in  some 
racmbers  of  the  same  family,  and  perhaj>s  at  different  periods 
of  the  same  person')!  history. 

,As  associated  with  signs  and  symptoms  of  renal  or  vesical 
calculus  and  gravel,  the  appearance  of  either  uric  acid  or  ox- 
alate of  limecryatala  is  often  of  great  importance  in  diagnoeia 
and  in  guiding  the  treatment.  These  crystals,  when  asso- 
ciated with  blood,  tube  caste,  or  pus,  often  point  to  the  site 
and  nature  of  the  illness.  The  bedge-hog  crystals  of  urate  of 
soda  may  likeHise  be  sources  of  renal,  vesical,  or  urethral 
irritation,  and  may  give  rise  to  calculus. 

CryidiUtiied  phn»plialc  of  limp  has  been  suppfised  to  indicate 
the  existence  of  serious  organic  disease  atleiidtMl  with  U'nste 
of  tissue  (phlhisis,  dlal)etes,  paralysis^  It  certainly  is  fre- 
(juently  met  with  in  serious  nervous  affections. 

The  tri;i/f^/irM/j/intfM(Bmmouio-iimgnesiAn  phnephatesi  have 
not  much  significance  unless  when  detected  in  newly  voided 
urine  J  thuy  then  indicate  that  a  process  of  decomposition  is 
going  on  within  the  bladder;  they  may  likewise  indicate  the 
nature  of  vesicnl  concretions  in  proems  of  formation. 

Pernitfni  liepotiU  of  Hie  amorphom  caiihy  ph'jgphalet  being 
Bffiociated  with  habitual  alkalinity  of  the  urine,  are  not  un- 
frcqiiently  the  index  of  a  depresMid  stale  of  health  ;  they  may 
also  tend  to  vcaical  concretions.  A  similar  rt'iunrk  applies  to 
oarbofutle  uf  time. 

Ty-tMnW  tryettd*  are  occnaionally  found  in  typhus  and  other 
fevers,  and  especially  in  caacs  of  acute  yellow  atrophy  of  the 
liver;  the  urine  usually  requires  to  bo  evaporated  down  to 
obtain  these  crystals.  {Sec  p.  4:10.)  The  clinicnl  significance 
ofrytllni-  is  not  yet  clearly  made  out;  it  may  form  the  nucleus 
of  a  calculus. 

Scheme  of  Hystematio  Qr.tLiTATiVB  Analtsis  op 
■UmsABT  Caixtui.i  (Thttdiehm). 
Powder  the  culculua. 

wbich  will  not  biirnnlT. 

A.  In  CHS8  it  l«iivti>  K  flxcd   I 
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dryness  on  a  water  bath  in  a  white  porcelain  evaporating  dish  ;  dip  a 
glass  rod  into  the  strongest  ammonia,  and  bring  it  near  the  residue  in 
the  dish  I  and  observe  whether  a  pink  color  is  produced  or  not. 
("Murexide  test.") 

I.  A  pink  color  is  produced,  proving  that  the  calculus  contains 
uric  acid ;  observe  whether  a  portion  of  the  calculus  melts  on  being 
heated. 

a.  It  melts — 

(1)  And  communicates  a  strong  yellow  color  to  the  flame  of  a 
spirit  lamp  or  Bunsen  burner:  sodium  urate, 

(2)  And  communicates  a  violet  color  to  the  flame,  giving  the 
potassium  spectrum  :  potassium  urate. 

b.  It  does  not  melt;  dissolve  the  residue  left  after  ignition  in  a 
little  dilute  hydrochloric  acid,  add  ammonia  till  alkaline,  and  then 
ammonium  carbonate  solution. 

(1)  A  white  precipitate  falls:  calcium  urate. 

(2)  No  precipitate  ;  add  some  hydric  sodic  phosphate  solution ;  a 
white  crystalline  precipitate  falls:  tnagnesium  urate. 

II.  No  pink  color  is  produced.  Observe  whether  a  portion  of  the 
calculus  melts  on  being  heated  strongly. 

a.  It  melts  (fusible  calculus).  Treat  the  residue  with  acetic  acid; 
it  dissolves;  add  to  the  solution  ammonia  in  excess;  a  white  cry|te]- 
line  precipitate  falls:  ammonio-magnesium,  phosphate.  In  case  the 
melted  residue  is  insoluble  in  acetic  acid,  treat  with  hydrochloric 
acid  ;  it  dissolves.  Add  to  the  solution  ammonia;  a  white  precipitate 
indicates  calcium  phosphate. 

b.  It  does  not  melt ;  moisten  the  residue  with  water  and  test  its 
reaction  with  litmus  paper;  it  is  not  alkaline.  Treat  with  hydro- 
chloric acid,  it  dissolves  without  efl*ervescence.  Add  to  the  solution 
ammonia  in  excess,  white  precipitate :  calcium  pho^hate.  Treat  the 
calculus  with  acetic  acid  ;  it  does  not  dissolve.  Treat  the  residue 
after  heating  with  acetic  acid,  it  dissolves  with  efl*ervescence :  calcium 
oxalate.  Treat  the  original  calculus  with  acetic  acid,  it  dissolves  with 
effervescence :  calcium,  carbonate. 

B.  The  calculus  on  being  heated  does  not  leave  a  fixed  residue. 
Treat  a  portion  of  the  calculus  with  nitric  acid,  evaporate  and  expose 
to  ammonia  vapor  as  before.     ("  Murexide  test.") 

I.  A  pink  color  is  developed. 

a.  Mix  a  portion  of  the  powdered  calculus  with  a  little  lime  and 
moisten  with  a  little  water;  ammonia  is  evolved  and  a  red  litmus 
paper  suspended  over  the  mass  is  turned  blue :  ammonium  urate. 

b.  No  ammonia:  uric  acid. 

II.  No  pink  color  is  developed. 

a.  But  the  nitric  acid  solution  turns  yellow  as  it  is  evaporated,  and 
leaves  a  residue  insoluble  in  potassium  carbonate  :  xanthine. 

b.  The  nitric  acid  solution  turns  dark  brown  and  leaves  a  residue 
soluble  in  ammonia:  cystine. 

Bile  in  Urine 

can  ofteu  be  recognized  by  the  eye  when  present  in  any  quan- 
tity.    Moreover,  when  testing  for  albumen  by  nitric  acid,  the 
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peculiar  greeuisli  reaction  produced  by  bile  usually  uUraeis 
attention ;  indeed,  bile  in  the  urine  may  be  tutted  for  hy  using 
nitric  acid  by  the  "  contact  method :  '  dilution  of  the  nilric 
acid  with  three  volumes  of  water  rather  favors  the  distinct- 
ness with  which  the  green  reaction  is  brought  out.  Another 
way  of  applying  this  test  with  nitric  acid  consists  in  pUcing 
a  drop  or  two  of  urine  and  a  drop  or  two  of  strong  nitric  ooid 
on  adjacent  parts  of  a  white  plate,  and  allowing  the  one  to 
run  into  the  other.  The  commingling  of  the  fluids  should  be 
closely  watched  in  §ood  daylight,  when  a  beautiful  play  of 
colors  is  observed — including  brown,  green,  blue,  violet,  red, 
and  yellow.  Or  a  little  acid  may  be  dropped  into  tlie  midst 
of  some  urine  placed  on  a  plate,  or  on  a  white  sheet  of  note 
paper,  when  a  similar  reaction  occurs. 

The  iodine  test  is  also  useful ;  it  likewise  develop  a  green 
'  reaction.  Two  or  three  drops  of  the  tincture  of  iodine  of  the 
British  Pharniftcopceia  cautiously  floated  on  to  the  surface  of 
the  bilious  urine  in  a  test  tube,  by  means  of  a  pipette,  bring 
out  the  greeu  color.  If  the  urine  be  very  highly  colored  it 
may  be  diluted  with  water  beforehand.  The  tincture  of  iodine 
may  also  be  diluted  with  two  volumes  of  rectified  spirit,  as 
too  much  iodine  im|)airs  the  distinctnees  of  the  greeu  color. 
Theee  test«  apply  only  to  bile  pigmeiii.  Rhubarb,  santotiine, 
and  senna  impart  a  color  to  the  urine  somewhat  resembling 
the  tinge  of  bile;  the  addition  of  li<juor  potasste  converts  this 
into  a  nne  red  color- 

A  teat  for  the  biliary  aeiiii  has  been  introduced,  but  it  doee 
not  give  reliable  results  as  applied  to  a  complex  fluid  like 
the  urine-  Two  drachms  of  urine  are  introduced  into  a  teal 
tube,  a  small  piece  of  loaf  sugar  is  added,  and  a  drachm  of 
strong  suljihuric  acid  is  poured  gently  down  the  side  <if  the 
glass  ;  if  the  biliary  acids  are  present,  n  deep  purple  color  ts 
produced  at  the  line  of  junction  ;  a  brown  insteail  of  a  puriile 
color  indicates  their  absence.  (Pettenkofer's  test.)  This 
test,  however,  has  not  been  found  of  much  clinical  value. 

Of  late  an  acidulated  antiseptic  solution  of  artificial  pep- 
tflnes  has  been  proposed  by  Dr.  Oliver  as  a  teat  for  the  bile 
acids  or  bile  salts.  For  the  details  and  precautions  to  l>e 
ol>served  the  reader  is  referred  to  Dr.  Obvcr's  work.  The 
test  has  not  as  yet  l>cen  long  in  use. 

The  dinieal  fignifieanee  of  bile  in  iJie  urine  corresponds  with 
that  of  jauudicp,  (See  p.  425.)  lu  presence  or  absence 
assists  in  the  differentiation  of  discol orations  of  the  skin  or  of 
the  conjunctiva  due  to  other  causes.     It  likewise  seeme  ooca- 
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lionally  to  iDdicate  an  iQci|)tGnt  Jaundice  before  the  tiaaiiee 
getieraily  ore  affected,  and  iUi  disappearance  from  the  urine 
Bumetiniea  affords  evidence  that  the  attack  is  passing  off, 
although  the  jaundice  elsewhere  may  still  remain  very  visible. 
The  presence  of  bile  pigment  may  serve  to  explain, so  far,  the 
extsteuce  of  tube  casts  in  urine,  as  already  noticed  under  the 
heading  of  tube  casts,  or,  at  least,  to  give  their  presence  a  less 
serious  significance.     (See  p.  482.) 

Chlorides 

are  always  present  abundantly  in  normal  urine.  They  are 
often  diminished,  or  almost  suppressed,  in  several  febrile  dis- 
eases, especially  in  pneumonia.  The  quantity  may  be  roughly 
dettirmined  by  adding  n  little  of  a  strong  solution  of  nitrate 
of  silver  to  the  urine,  a  few  droi«  of  strong  nitric  acid  having 
been  added  previously.  The  deusenesa  of  the  precipitate,  or 
its  relative  abundance  when  the  sediment  falls  down,  serves 
to  indicate  the  quantity ;  n  sample  of  normal  uriue,  treated  in 
the  same  way,  may  be  used  aa  a  basis  of  comparison.  This 
precipitate  of  the  chloride  of  silver  (insoluble  in  nitric  acid) 
is  soluble  in  ammonia.  Albumen,  if  present,  must  be  eepai^ 
ateil  before  testing  for  chlorides,  as  it  also  is  thrown  down  by 
nitrate  of  silver.  Of  course,  an  accurate  quantitative  estima^ 
tion  can  be  made  by  the  usual  chemical  methods  if  desired. 

The  Esti.wation  of  Urea 

contained  in  urine  affords  valuable  data  in  certniu  physiologi- 
cal and  pathological  inquiries.  It  has  been  made  out,  how- 
ever, that  the  quantity  of  nitrogen  eliminated  by  the  urine 
depends  more  on  the  quantity  taken  in  as  food  than  on  any- 
thing else,  so  that  if  we  aim  at  scientific  precision,  an  analy- 
sis ot  the  food  taken  is  almost  required  to  give  value  to  the 
quBMtitative  analysis  of  the  urea,  .\lbunien,  if  present, 
should  be  separated  bv  boiling,  Ix-fore  beginning  the  estima- 
tion of  the  urea.  The  natural  excretion  of  urea  may  be 
quoted  roughly  at  500  grains  per  day  for  a  male  adult,  or  3} 
grains  per  pound  weight  of  iiis  body  (■!!{. 18  grammes;  or 
O.o  gramme  per  1  kilo,  of  body-weight). 

The  speeific  gravity  of  the  urine  (in  the  absence  of  sugar) 
usually  gives  a  fair  indication  of  the  '{uantity  of  uren  being 
excrete<l.  Occasionally,  by  the  rapid  crystallization  of  nitrate 
,  on  the  addition  of  nitric  acid  to  the  cold  urine,  we 
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I)ave  evidence  of  its  presence  in  excess.  Fur  very  accurate 
resulU,  probably  the  oest  jilnn  is  to  determine  the  total  nilro- 
gett  by  the  ordinary  proccases  followed  by  chemiBle  in  un 
ultimate  organic  analyeia  ;  but  this,  of  eoursse,  is  not  available 
in  clinical  practice. 

Two  volumetric  processes  for  the  estimation  of  nrea  are 
employed,  both  of  which  afford  moderately  accurate  results. 

lAtbig't  Methwl  ta  ba^ed  on  the  principle  oi  Iha  precipitability  of 
urea  by  mercuric  niLrale,  and  (Virther,  on  Uio  ciroutnWiuices  that  llia 
white  precipitate  therehy  produced  ii  nut  decciinpoEed,  and,  Iherefon, 
nnL  turned  yellow  b;  carbonate  of  eodiuni.  (This  yellow  color  reiulu 
from  the  formatiun  of  oxide  of  mcrciiry,  or  tntaic  nitrate  of  merctuy, 
or  urbonate  of  mercury.)  It  is  necessary  aUo  lu  wparate  from  the 
urine,  before  operating  on  it,  the  pboephates  and  aulphalea,Bu  Ibal  tbfl 
urine  requirea  fli>t  to  b«  prepared  by  treating  it  with  baryta-walar 
and  a  solution  of  nitrate  of  barium,  A  further  preliiuinary  proceed- 
ing oonsiBts  in  deiermining  the  quantilyof  cblurideofiodiuni  pretent, 
as  ihe  reaction  does  not  occur  till  the  wbule  of  the  chloride  ofsodiuin 
is  decomposed  and  converted  into  nitrate  of  sodrum.  This  may  be 
estimated  by  noticing  the  amount  of  mercurial  BoluCiun  added  from 
the  burette  before  the  while  precipitate  begina  t'l  appear;  or  the 
amount  may  bs  delerniintd  more  accurately  by  prvolpitation  with 
silver.  A  further  difBcuIly  ariGes  from  the  fact  tbal  this  mercury 
process  U  only  accurate  when  the  proportion  of  the  urna  in  suluu'on 
amounts  to  two  per  cent.,  bo  that  an  allowance  must  be  made  in  carry- 
ing out  the  proceea  wben  the  results  indicate  that  more  or  leu  than 
this  amount  is  actually  present. 

It  )i  somewhat  difficult  to  prepare  accurately  in  ill  proper  strength 
the  solution  of  meruurlc  nitrate ;  indeed,  the  moat  aatisfuctory  way  is 
to  dilute  a  solution  of  pure  mercuric  nitrate  so  as  to  corre«|Hind  wiih  a 
definite  quantity  of  urea  when  this  has  been  ascertained  by  precipita- 
tion from  a  pure  folutiun  of  urea  in  water.  The  solution  may  also  b« 
piirebaaed  from  certain  makers.     (Grilfin,  Bimhill  Kow,  Loudon.) 

DflaiUnf  LUbiff'i  Met/tod.— [Dr.  Micha<>l  Poster,  V/Mta'  JJUIion- 
ary  ef  Chemitirji,  "  Urine,"  vol.  v.  ji.  Wd.  London,  I87<.)  ■'  Pre- 
ptirtd  urin*  (if  albumen  be  nreient  it  must  be  separated  by  bolhng, 
some  urea  will  [irobnbly  be  lost).  Two  rolumve  of  urine  are  mixed 
with  one  volume  of  a  '  bnryla  mixture '  (consisting  of  two  volumes  of 
baryta-water  t«  one  volume  of  a  solution  of  barium  nitrate,  both 
saturated  in  the  cold),  and  Sltered.  l/rta  aotution:  2  grammes  of 
pure  urea  are  dissolved  in  water  and  the  solution  diluted  to  100  c.  c. 
— Mrrturial  ti-tutinn !  a  Concentrated  solution  of  pure  mercuric  ultrat* 
is  diluted  with  four  times  its  bulk  of  water.  10  c.  c.  of  the  uroa  solu- 
tion are  measured  into  a  beaker,  and  the  mercurial  toluliun  is  slowly 
added  from  a  burette  as  long  as  any  nrecipitation  takes  place;  a  drop 
of  the  mixture  U  then  let  fall  by  a  glass  rod  into  a  drop  of  a  solution 
of  sodic  carbonate  (say  about  20gniina  to  the  ounce)  placed  in  a  watch 
glass,  or  on  a  glots  plate,  over  simie  black  siirfaoe.  If  the  prnclpiut 
which  occiin  on  the  mingling  of  the  two  drops  duce  not  become  in  a 
few  peconds  dirtiocllv  yellow,  more  of  tlie  mercurliil  solution  mutt  be 
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added  to  the  mixture  in  the  beaker  and  the  trial  made  again.  As 
soon  as  a  distinct  yellow  color  appears  (the  shade  being  noticed  by  the 
observer  in  order  to  guide  him  afterward),  the  trial  drops  are  returned 
into  the  beaker,  and  a  little  of  the  soda  solution  added  until  the  mix- 
ture is  only  faintly  acid.  A  drop  is  then  again  to  be  tried  with  the 
soda  solution,  and  if  the  vellow  color  does  not  show  itself,  a  small 
quantity  of  the  mercurial  solution  mupt  still  be  added  to  the  mixture 
in  the  beaker  and  the  trial  made  again.  When  the  yellow  color  has 
been  thus  obtained,  the  total  quantity  of  mercurial  solution  used  is 
read  off;  it  corresponds  to  0.2  gramme  urea.  The  mercurial  solution 
itself  is  then  diluted  according  to  these  results,  so  that  20  c.c.  of  it 
correspond  lo  10  grammes  of  the  urea  solution — i.  «.,  so  that  10  c.  c. 
correspond  to  0.1  gramme  urea.  It  is  well  not  to  add,  at  once,  the 
whole  of  the  water  required,  but  to  stop  a  little  short  of  that  and 
titrate  again,  since  practically  the  degree  of  dilution  required  is  rather 
less  than  that  suggested  by  calculation. 

^*Method. — Of  the  prepared  urine  15  c.  c.  (corresponding  to  10  c.  c. 
of  the  original  urine)  are  poured  out  into  a  beaker  or  flask,  and  the 
mercurial  solution  is  added  until  the  vellow  reaction,  as  described 
above,  is  obtained;  the  mixture  is  also  in  the  same  way  reduced  in 
acidity  and  trial  made  again.  The  quantity  of  mercurial  solution 
used  will  give  the  amount  of  urea  in  the  10  c.  c.  of  urine.  Unfortu- 
nately the  reaction  is  exact  only  for  fluids  containing  2  per  cent,  of 
urea;  its  appearance  is  permature  when  more,  and  is  delayed  when 
less  than  that  percentajje  is  present.  If  the  prepared  urine  contains 
an  excess  of  urea,  double  its  volume  of  the  mercurial  solution  will 
have  been  used  and  yet  no  reaction  set  in.  Hence  if,  on  arriving  at 
this  point,  1  c.  c.  of  distilled  water  be  added  to  the  mixture  for  every 
additional  2  c.  c.  of  the  mercurial  solution  employed,  the  proportion 
of  urea  will  be  maintained  at  2  per  cent,  and  the  flnal  result  will  be 
correct.  Thus  if,  after  the  addition  of  30  c.  c.  of  mercurial  solution 
to  15  c.  c.  of  the  prepared  urine  the  reaction  is  not  seen,  1  c.  c.  of  dis- 
tilled water  is  added  and  the  process  continued.  Supposing  the  reac- 
tion finally  sets  in  when  10  c.  c.  more,  or  40  c.  c.  in  all,  of  the  mer- 
curial solution  have  been  used,  the  5  c.  c  of  distilled  water,  which 
have  been  also  added,  will  bring  up  the  original  15  c.  c.  of  urine  to 
20  c.  c.  ;  the  40  c.  c.  of  mercurial  solution  will  have  been  employed 
on  a  fluid  containing  2  per  cent,  of  urea. 

"  If  the  prepared  urine  contains  less  than  2  per  cent,  of  urea  an  ap- 
proximate correction  may  be  made  by  subtracting  0.1  c.  c.  from  every 
6  c.  c.  of  the  mercurial  solution  that  is  run  short  of  the  normal  30  c.  c. 
Thus,  if  with  15  c.c.  of  prepared  urine  the  yellow  color  is  struck  on 
using  20  c.  c.  of  the  mercurial  solution,  0.2  c.  c.  (30  —  20  =  5  X  2)  are 
deducted,  and,  ther^-fore,  19.8  c.  c.  taken  as  the  correct  result.  A 
further  correction  must  be  made  for  chloride  of  sodium,  the  presence 
of  which  delays  the  reaction.  We  may  make  an  approximate  cor- 
rection by  deducting  from  the  quantity  of  mercurial  solution  employed 
1.6  c.  c. — 2.5  c.  c,  according  to  the  quantity  of  chloride  of  sodium 
present.  Or  we  may  first  remove  the  chloride.  To  15  c.  c.  of  prepared 
urine  one  or  two  drops  of  solution  of  neutral  chromate  of  potash  are 
added,  and  a  solution  of  nitrate  of  silver  dropped  in  from  a  burette, 
until  the  appearance  of  the  red  chromate  of  silver  indicates  that  the 
whole  of  the  chloride  has  beon  thrown  down  ;  the  mercurial  solution 
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cun  iben  bent  once  twed  without  re 
rvduellon  Id  the  perceiita)!^  of  iim 
lion  mutt,  of  course,  be  tnken  inlo 
pttred  urine  mav  be  ulien  nf  15  c 
nitric  ai'id,  the  men-urial  rotuiidii 


noTiog  tbe  ullver precipitate.  The 
by  tbe  Hddition  of  tbe  silver  w>lu- 
Hccount,  Or  two  portions  of  pre- 
c.  each.  One  is  neutrsliEed  with 
added,  anil   ibe  point  murhed  at 


enccj  is  rrodoced  Tli«  other  is  titrmed  in  Ihe  iiiuhI  wh.v.  The 
ntimber  of  c.  0,  emplovn)  in  tlie  latter  tninus  Ibiteemploypd  in  the 
former  operation   will  cue  Ibe  renl  ijuanlity  of  iirca 

"  It  must  be  rBmcoibered  tbH<  niher  nitri^Bnoiis  bidit*,  orealinine, 
ttllnntoin,  etc,,  nre  precipitai«d  by  the  mercuriBl  lulutlon  in  the  Mine 
way  >■  urea." 

hypobromUs  of  Sodium  Profina  for  Rttimalinu  Vrra. — D»vy'» 
proewB  (by  bypn-clilorit*  of  sodiunit  has  been  nn)difled  and  adnpted 
fur  clinical  purpi>a«e  by  Eabai'b,  of  Pari*,  Russell  and  West,  and 
Apjohn.  Tbe  process  coneisU  in  estimnling  the  quanlitv  of  nitriiE*n 
pven  olT  wben  a  solution  of  urea  is  mixed  with  a  hypo-^rnmite  solu- 
tion. Tbii  lut-named  aolmion  it  ^ery  rwdily  changed  by  k«epln^, 
and  so  must  be  made  fresh.  It  Is  coni|>osed  of  100  !;rammeeo[caiistiu 
f-)da,2eOc.  c.  of  water,and  2G  c.c.  of  bromine,  all  shaken  up  toKeihor. 
(Uf  course  tbe  soda  solution  can  be  kept  and  the  bromine  added  in 
proper  proportion  wben  wanted,  so  as  to  bo  used  fresh.)  The  follow- 
ing is  the  description  of  Apjohn's  proceas  {Chtmital  Ktw;  Jan.  22, 
18TG).  Theinitrumenis  nre  such  as  may  be  found  in  any  laboratory ; 
they  aiv:  (li  A  ffinn  mraiiirin|[  tube  of  about  a  foot  in  lenglh,  drvwn 
out  at  tbe  niid,  which  will  be  iiii|ierinnsl  when  the  tube  is  used,  like  k 
Mohr's  burette,  and  siil)-dlvidea  into  SO  parts  of  equal  capacity,  Iha 
aKtcrafcate  Toluiiia  of  which  is  65  c.  c  (2)  A  small  wide-mouthed  gas 
bottle  of  about  60  CO.  capacity.  (S)  Asbortl«tl  tuheof  about  10c.  c. 
capacItT,  of  such  a  height  that  when  introduced  into  the  gas  b<)lll«  it 
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will  stand  within  it  in  a  slightly  inclined  position.  (See  Fig.  95.) 
[Various  other  adaptations  of  this  method,  and  special  forms  of  appa- 
ratus, are  in  use  fur  clinical  work.] 

The  following  are  the  arrangements  for  combining  the  apparatus 
and  working  an  experiment :  The  graduated  tube,  held  in  a  clamp 
attached  to  a  retort  stand,  is  depressed  into  a  glass  cylinder  nearly  filled 
with  water  until  the  zero  mark,  which  is  near  the  upper  end,  exactly 
coincides  with  the  surface  of  the  water.  Fifteen  c.  c.  of  the  hypo- 
bromite  solution  having  been  poured  into  the  flask,  the  test-tube  con- 
taining the  urine  is  introduced  by  means  of  forceps,  care  being  taken 
that  none  of  its  contents  shall  spill  into  the  hypo-bromite.  The  flask 
is  now  closed  with  a  very  accurately  fitting  India-rubber  stopper,  per- 
forated with  a  hole,  in  which  is  inserted  a  short  piece  of  glass  tubing 
open  at  both  ends,  and  is  then  connected  with  the  measuring  tube  by 
means  of  a  piece  of  elastic  tubing.  It  is  now  inclined  so  as  to  allow 
the  urine  to  mix  with  the  hvpo-bromite.  Effervescence  at  once  com- 
mences, and  as  it  proceeds  the  measuring  tube  is  gradually  raised,  so 
as  to  relieve  the  disengaged  nitrogen  from  the  hydrostatic  pressure. 
The  flask  is  shaken  a  few  times,  and  when  the  reaction  is  completely 
over,  the  apparatus  is  left  for  a  few  minutes  until  it  has  acquired  the 
temperature  of  the  room  in  which  the  experiment  is  performed. 
Another  exact  levelling  of  the  measuring  tube  is  made,  and  the  num- 
ber of  the  division  corresponding  to  the  volume  of  the  developed 
nitrogen  is  read  oflT.  Fifty-five  c.c.  of  the  nitrogen  correspond  to  0.15 
gramme  of  urea,  so  that  a  single  division  corresponds  to  0.005  gramme 
of  urea.  If,  therefore,  we  use  5  c.c.  of  urine,  each  measure  of  the 
nitrogen  evolved  will  correspond  to 0.1  percent,  of  urea  (orO.44  grain 
per  fluid-ounce). 

Variations  occur,  of  course,  in  the  measured  gas  from  the  efiTect  of 
changes  in  the  temperature  and  barometric  pressure,  but  the  advocates 
of  this  method  allege  that  these  are  inconsiaerable  in  ordinary  clinical 
work.  Other  nitrogenous  principles  are  also  included  with  the  urea  in 
the  estimation  by  this  method.  Albumen,  if  present,  must  be  sepa- 
rated beforehand. 

Of  course  the  total  urine  passed  must  be  known,  in  order  to  esti- 
mate the  total  amount  of  urea  excreted. 

C0MPI.AINT8  BY  Patients  Rkcjardinc;  Urinary 

Symi»toms,  ictc. 

Patients  sometimes  call  attention  to  alterations  in  the  ap- 
pearance of  their  urine,  of  which  it  is  important  to  be  able  to 
form  some  judgment.  In  the  section  on  the  "  Obvious  Char- 
acteristics of  Lrine  "  these  have  been  considered. 

Frequency  and  pain  in  micturition  are  oflen  complained  of 
by  patients,  either  with  or  without  the  ccmsciousness  of  some 
connection  between  these  symptoms  and  other  urinary  dis- 
orders. The  student  of  clinical  medicine  must  never  forget 
that  these  are  important  symptoms  of  surgical  as  well  as 
medical  diseases.     Frequency  of  micturition  may  be  due  to 
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Stricture  of  tbe  uruthro,  and  it  is  very  commou  iu  elderly  men 
with  enlarged  prosUite;  in  woioeo  it  uccurs  in  cotmocliuu 
with  uterine  irritatiou,  and  with  displacements  nf  th«  womb. 
Increased  irequency  in  micturition  may  be  due  simply  to 
irritabitity  of  the  urinary  organs,  but  it  is  also  often  of  value 
in  calliug  attention  to,  or  marking  tiio  date  of,  an  actual  in- 
crease in  the  secretion  of  urine,  as  in  diabetes,  and  in  certain 
tbrme  of  chronic  renal  disease.  In  the  early  st^e  of  both  of 
these  the  patient  mav  find  that  he  has  begun  to  get  up  at  night 
to  pass  water,  and  aJlhougb  he  may  attribute  this  to  hia  being 
thirsty,  and  to  his  drinking  more  water  than  usual,  the  thirat 
and  tlie  increased  urine  may  be  due  to  the  same  cause.  Fre- 
quency and  pain  in  micturition  often  occur  in  nephritis, 
strangury,  cystitis,  and  alsofrum  calculus  in  thekidnev.  ure[«r, 
or  bladder,  ^caldiiig  or  pain  in  making  water  is  o/lcn  com- 
plained of  iu  the  febrile  state;  this  is  associated  with  the 
secretion  uf  a  highly  acid  and  concentrated  urine;  it  is  also 
often  due  to  gritty  matter  (gravel)  in  the  urine:  and  to 
irritation  of  the  urethra  Irom  gonorrbffia.  In  women  it  is  not 
nufrei|ueutly  due  to  small  vascular  growths  at  tlie  orifice  of 
the  meatus  urinarius,  and  ifccaaionally  to  prolapsus  of  the 
urethra  itself:  these  are  very  apt  to  escape  attention,  as  their 
situation  mukes  it  a  matter  of  much  delicacy  to  examine  the 
parts  thoroughly-  In  male  children  the  pain  in  micturition 
may  he  due  to  the  iri-it&tion  of  a  phimosis.  Fissure  of  the 
anus,  and  other  aflecttons  of  the  rectum,  or  disease  iu  ita 
neighborhood,  often  give  rise  to  pain  in  parsing  water.  Thvse 
various  causes  may  have  to  be  constdcnxl  and  decided  on  by 
an  ocular,  or  surgical,  or  instrumental  examination  of  tbo 
meatus,  the  urethra,  the  bladder,  the  womb,  or  the  rectum. 
Not  unfrequently  the  prewnce  of  bloiid  in  the  urine,  its  color, 
and  the  manner  of  its  coming,  whether  ditfused  in  the  urine  or 
appearing  as  a  few  drops  at  the  end  of  micturition,  may  assist 
the  diagnosis.  The  presence  of  pus  likewise  in  the  urine,  and 
the  cliaraetfir  and  situation  of  the  pain,  are  of  great  value  in 
the  study  of  such  cases.  (See  "  Blood  and  Pus,  pp.  470  and 
474.)  Any  su|i|>oscd  cause  of  the  iwinful  attack,  such  as 
injuries,  or  siiecial  exertions  from  riding,  jolting,  etc.,  should 
be  irarefully  luuuired  into.  (See  also  the  section  on  "Paralysis 
of  the  Bladder,^'  p.  229.) 

The  follow  in  (E  genernl  traBliew  niBv  bo  rcfurred  In;  BulwrM  (Sir 
Wllliuii),  rncliciil  TrralUfi  oti  Drinary  and  ItennI  Diwup,  lih  wti- 
Uon,  LondOD,  t8SC. — [)iclcin>an,  DisMuet  or  llio  Kidnny  aiid  Urinnry 
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DiSTURnANCES  of  the  generative  organs  in  tlie  male  oonie, 
for  the  most  part,  uuder  the  notice  of  sui^ina,  and  rererence 
must  be  made  to  surgittal  treatises  or  to  special  works  for  de- 
Uiils  on  this  subject.  Complaints,  however,  are  sometimes 
made  to  phvsicians  also,  concerning  impaired  or  disordered 
fiiDctiouB  in  these  parte,  and  vartoite  nervous  diseases  arise 
from  sexual  excesses  and  abuses.  The  chief  complttints  met 
with  in  medical  practice  are  coimectcd  with  impotence,  semi- 
nal ilischarges,  and  masturbatiou. 

Impotence  supervenes  in  the  course  of  paralysis,  and  is  very 
common  in  tht^te  tbrras  of  spinal  pitralysis  which  involve  the 
bladder  and  rectum.  Its  occurrence  in  such  caaee  is  not  due 
directly  to  sexual  excesses,  even  although  the  paralysis  on 
which  it  depends  may  have  been  brought  about  in  this  way. 
Premature  impotence,  however,  ajiartiVom  other  paratysia,  is 
apt  to  arise  at  a  cumparatively  early  age  in  those  who  have 
erred  in  this  respect.  In  locomotor  ataxy  there  is  Hometimes 
an  impairment  of  this  Ainctiuu  :  it  has  l>eeii  alleged  that  this 
diueaKe  differs  from  other  forms  of  spinal  (lamlyEis  in  lliis  re- 
spect, and  that  there  may  lie  even  an  esoesaivu  aptitude  for 
freiiucnt  indulgence:  this,  however,  seems  to  hare  been  greatly 
overstated,  although  it  may  be  an  earlt/  symptom  in  a  few 
casus.  Locomotor  alaxy  is  well  known  to  depend  not  uufVe- 
quently  on  sexual  excess  in  the  case  of  men. 

Various  debilitating  diseases,  diabetes  for  example,  are 
characterized  by  impotence  as  part,  apparently,  of  the  general 
debility.  This  ii  much  le^  marked,  or  notably  altsent,  in 
some  other  exhausting  diseases,  and  eep(rcially  in  phlbisie. 

Impotence  is  sometimes  imagined  or  drcatlcd  by  patients 
without  there  being  any  good  grounds  for  the  opinion  ;  and 
the  idea  sometimes  seizes  possession  of  the  mind  in  such  a  form 
as  to  constitute  a  species  of  insanity.  Prolonged  brooding  on 
such  subjects,  and  the  reading  of  <|uackish,  or  even  of  legiti- 
mate, medical  dissertations  ou  the  conaequencea  of  musturba- 
tion,  etc.,  are  apt  in  certain  minds  to  foster  the  delusion  aod 
to  U|)aet  the  calmneat  of  reason.  If  the  organs  seem  sound 
on  examinati<m,  and  if  there  continue  to  he  indications  of 
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functional  activity  in  thera,  we  can  reassure  our  patients. 
Points  of  importance  in  the  character  of  the  im})otence,  such 
as  the  following,  have  sometimes  to  be  determined  in  view  of 
the  treatment:  The  absence  of  sexual  desire;  more  or  less 
anaesthesia  of  the  glans  penis ;  imperfection  or  weakness  in 
the  erection,  from  defect  in  the  muscles  concerned,  or  from 
other  causes ;  premature  emission. 

Priapiwi  (excessive  or  permanent  erection)  is  an  occasional 
symptom  in  spinal  paralysis  (myelitis  especially),  but  no  indi- 
cations of  special  value  can  be  drawn  from  its  presence.  It 
has  been  specially  noted  in  cases  of  injury  to  the  cervical  and 
lumbar  regions  of  the  spine.  It  has  been  reported  to  occur 
at  times  in  cerebral  cases  also. 

MaMurhatwn  is  credited  with  the  production  of  an  untold 
number  of  ills,  both  bodily  and  mental.  While  the  practice 
is  highly  pernicious,  esi)ecially  if  long  continuied  and  fre- 
quently repeated,  it  is  probable  that  its  influence  has  been 
overstated,  especially  in  connection  with  the  causation  of  in- 
sanity, although,  no  doubt,  it  sometimes  leads  to  mental  dis- 
order. (8ee  p.  316.)  The  possibility  of  excessive,  or  uncon- 
trollable masturbation,  like  excessive  drunkenness,  being 
sometimes  due  to  the  insane  tendency  of  the  patient,  instead 
of  the  cause  of  the  insanity,  must  be  borne  in  mind.  The 
fretjuent  practice  of  masturbation,  however,  may  produce 
various  nervous  diseases,  just  as  we  find  that  excessive  sexual 
indulgence,  even  in  the  married  state,  may  do  ;  and  the  great 
frequency  of  the  opportunities  presented  to  the  masturbator 
in  gratifying  his  desire,  accounts  probably  for  part  of  the 
special  evils  which  arise  in  his  case.  Excess  in  venery,  which 
is  oflen  carried  to  an  extreme  bv  some  who  are  newly  married, 
and  occjisionally  continued  by  tficm  to  an  unreas<mable  extent, 
may  give  rise  to  palpitations,  pulsation  in  the  ej)igastrium, 
debility,  dilatation  of  the  pupils,  and  nervousnc^ss  in  various 
forms;  among  the  more  serious  forms  of  disorder,  due  to  the 
various  forms  of  excess,  may  be  named  spinal  paralysis,  loco- 
motor ataxy,  and  ccmvulsions.  Mental  disorder  is  supposed 
to  arise  at  times  from  this  cause.     (See  p.  .*U5.) 

It  should  be  remembered,  in  presence  of  anomalous  nervous 
symj)tom8,  that  even  very  young  children  sometimes  practise 
masturbation,  and  this  may  arise  from  some  mechanical  irri- 
taticm  in  the  parts,  or  from  less  obvious  causes  (such  as 
diabetes)  connected  with  the  organs.  In  boys,  pulsation  at 
the  epigastrium  and  dilatation  of  the  pupils,  a  languid  frame 
of  mind  and  other  nervous  disturbances  niav  arise  from  this 
cause. 
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Semitml  diituharget  may  lik<!wisc  nesuino  a  greatly  exa^er- 
at«d  importance  in  the  minds  of  oatienls  from  the  peruicious 
iiifiueiice  of  qiiact  litenilurc,  or  the  reading  of  medical  boolm. 
The  terrors  held  over  their  paticnis  by  <|uacka  in  eoniiection 
with  ihia  Lave  a  disastrous  influence  on  many  pcreous.  A 
certain  freijueucy  of  these  emissionH  is  naiuml  to  young  men 
who  lead  a  chaste  life,  and  their  frei^ueiicy  is  often  increased 
by  studious  or  sedentary  iiabits,  and  tlie  attendant  dyspepsia 
and  constipation  so  common  in  such  persons.  A  course  of 
prurient  n^ding  also  favors  this  unnatural  frequency.  When 
the  emissions  occur  every  night,  or  twice  or  thrice  a  week,  the 
condition  is  certainly  unnatural  (although  not  ne»:ssarily 
alarming),  and  this  is  the  mure  certain  if  the  discharges  occur 
without  the  patient  being  aware  of  their  coming  away,  or  if 
they  occur  during  the  day,  or  without  any  previous  erection. 
PtUients  sometimes  complain  very  much  of  this  symptom,  and 
allege  the  frequent  posting  of  semen  in  their  uriue.  This 
does  occur  at  tiuies,  but  the  milkiness  and  turbidity  com- 
plained of  are  not  unfrequentjy  due  merely  to  ph'^phaljc 
ac|>osits  occurring  in  the  alkaline  urine  withiu  tlje  bladder. 
C'horoical  nud  microscopic  tests  can  set  such  doubts  at  rest. 
Another  form  of  discharge  oompliilncd  of  consists  of  a  little 
cl^r  glairy  fluid,  like  white  of  egg  frequently  or  constantly 
exuding  from  the  urethra.  This  is  due  to  prostatic  or  some 
other  tlian  the  seminal  secretion,  and  has  not  much  signiA- 
cancc,  although  it  is  increased  by  the  same  intluences  which 
favor  frequoiit  seminal  emissions.  Wlien  from  the  account 
^ven,  or  from  the  frequent  or  habitual  presence  of  sperma- 
toxoa  in  the  urine,  we  are  satisfied  of  the  existence  of  a  mor- 
bid condition,  we  must  inquire  whether  any  unnatural  excita- 
tion of  tlie  parts  has  been  caused  by  masturbation,  a  practice 
which  patieiilM.  as  a  rule,  do  not  readily  coufi'ss.  The  genenU 
liealth  and  habits,  the  state  of  the  stoinauh  and  1>oweIs,  aud 
the  use  of  stimulating  food  or  drink  late  at  night  must  be  in- 

This  condition  is  ofleii  fuiind  to  be  associated  with  a  most 
distressed  state  of  mind,  want  of  ejiergy,  deprewion  of  spirits, 
with  perhaps  actual  weakncs  and  incapacity  for  work;  the 
liatients  seem  often  to  foster  ihe  idea  of  their  dreadful  condi- 
tion Mid  relii!^'  all  \u>\>«  and  cnnsolatiun.  This  sUite  is  often 
associntfxl  with  other  abnormalities,  |>articu1iirly  frc^pionl 
nlknlinity  of  the  urine,  or  the  deposit  of  oxalates  with  a  high 
s|>ccific  gravity  of  the  urine;  it  di«ip|)Ciir8  with  improved 
health  and  active  occupation. 
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CHAPTER    XV. 

DISORDERS  OF   THE   FEMALE   ORGANS.  AND  THEIR 
RELATIONS  TO   THE   GENERAL  HEALTH. 

Menstruation  and  its  Disorders. 

Students  often  experience  considerable  difficulty  at  first 
in  conducting  inquiries  on  these  subjects.  What  are  the  points 
regarding  which  information  is  to  be  elicited?  How  are  the 
(juestions  to  be  put?  The  inquiry  can  always  be  conducted 
with  such  refinement  as  will  not  offend  any  proper  delicacy  of 
feeling;  on  the  other  hand  an  unfavorable  impression  may 
readily  be  conveyed  to  the  mind  of  the  patient  by  the  form  or 
mode  of  putting  a  question. 

In  many  cases  a  few  general  questions  are  all  that  is  neces- 
sary. In  hospital  practice,  where  the  cases  are  fully  recorded, 
incjuiries  should  always  be  made  as  to  these  functions ;  but  in 
private  practice  it  is  well  to  abstain  unless  there  is  a  clear 
necessity.  When  the  patients  are  young,  inquiries  should, 
when  possible,  be  made  through  the  parents;  at  all  events  the 
subject  should  be  introduced  through  them. 

It  is  well  to  lead  up  to  the  subject,  or  to  introduce  it  with 
a  sj)ecial  bearing  upon  the  symptoms  complained  of.  Thus 
one  (juestion  may  introduce  another.  Having  asked  if  the 
bowels  are  "  regular,"  there  may  next  come,  "  And  are  you 
regular  in  vourown  health?"  "Not  too  often  or  too  much 
at  a  time?  '  Or  if  some  S|>ei!ial  pain  or  deranged  function  is 
complained  of,  the  subject  may  be  introduced  by  asking,  "  Do 
you  sufler  in  this  way  more  at  the  times  you  are  unwell  than 
between  times?" — and  then  follow  the  further  questions.  It 
is  well  even  at  times  to  offer  some  such  explanation  as  "  Symp- 
toms such  as  vou  have  are  often  di*|x*ndent  upon  derangements 
of  your  own  liealth."  Women  do  not  understand  the  term 
*'  menstruation."  It  is  known  to  them  as  their  "courses"  or 
"  periods."  They  s{K»ak  of  "  changing  "  or  "  altering,"  of 
"  bein^^  poorly"  or  "unwell,"  of  being  "regular"  or  **  not 
regular;"  they  will  say  "I  have  seen  nothing  for  such  or 
such  a  time,"  (►r  "My  own  has  left  me." 

Nornuii  Me/iMt  runt  ion. — The  functional  activity  of  the 
female   generative    organs   is   normally   manifested    by   the 
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jteriodiu  discharge  of  blood,  wliicli  conBtitutcs  what  \b  lermod 
luenstruutiuQ.  Tlie  points  regarding  which  inquiry*  is  to  be 
iiiadti,  or,  in  other  words,  the  evideuce  by  which  the  healthy 
[wrf'ormance  of  the  function  is  to  be  deterniined  are:  (1)  The 
regularity  of  the  return;  (2)  the  duration  of  the  flow;  (3) 
the  quantity  of  the  discharge ;  and  (4j  the  amount  of  local  or 
geueml  disturbance  which  accompanies  it.  There  is  an  aver- 
age standard  which  U  taken  as  the  guide,  but  each  case  must 
also  be  judged  by  the  individual  habit. 

(1)  Ihe  interval  between  the  first  day  of  tnenetniation  sod 
its  reappearance  at  the  next  period  is  generally  reckoneil  as 
twenty-eight  days  or  four  weekB.  The  time,  however,  is  not 
fixed  or  definite,  but  varies  in  difierent  individuals,  and  eveo 
in  the  same  jierson.  Normally  it  oscillates  between  certaiD 
limits,  which  may  be  taken  as  from  twenty-five  to  ihirty  two 
days :  and  the  average  for  one  woman  may  be  twenty-seven, 
for  another  twcntv-nme.  (2)  The  duration  of  the  discharge 
likewise  varies  in  different  individuals— fn)ni  two,  or  even  one 
day,  to  eight  days.  (3)  Sonie  lose  hut  little  blood,  others  a 
considerable  tiuantity.  (4)  8onie  suffer  no  incunvenienoe, 
whilst  others  have  considerable  local  pain.  The  individual 
habit,  therefore,  must  always  be  ascertained  and  taken  as  the 
orileriou  of  lioalthy  function,  rather  than  an  v  general  standard. 
What  iu  one  [Krson  may  bu  normal  may  in  another  be  evi- 
dence of  excess  or  defect. 

It  is  nut  sufficient  to  recivc  a  simple  affirmative  reply  to  the 
question,  "  Arc  you  quite  regular?"  Many  women  will  say 
Ltiey  arc,  when  afterward  they  will  be  found  to  have  exce» 
eitlier  in  time  or  in  quantily,  or  in  both.  It  is  neceasary  there- 
fore to  follow  up  by  "Not  oftener  than  you  used  to  be?  not 
more  at  a  time  than  you  alwajs  had ? "  Excess  in  duretioii 
is  readily  noticed ;  but  there  is  one  source  of  fallacy  which 
must  be  guarded  against.  A  colored  discharge  may  continua 
for  a  week  or  more,  yet  the  actual  hemorrhage  may  have 
lasted  only  four  or  five  days  :  the  continuance  of  the  discharge 
resulting  from  the  retention  or  breaking  down  of  small  clots, 
may  lead  the  patient  to  believe  she  is  still  menetruating.  In 
such  a  case  a  chaugo  iu  color  as  well  as  quantity  will  indicate 
the  character ;  from  being  free  and  bright-colored  it  will  have 
become  scanty  and  of  a  chocolate  color,  or  tike  oofree^rounda. 
As  to  excess  in  quantity  it  must  to  a  great  extent  be  reckoned 
by  comparison  with  what  Ihe  woman  has  been  accustomed  to. 
What  one  persou  fiuils  au  ordinary  anrnunt  may  in  anothtir  be 
evidence  of  au  injurious  excesn.     A  comiuciu  way  of  isliuial- 
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iug  tlie  quantity  is  by  the  increased  number  of  napkins  the 
patient  requires  in  twenty-four  hours.  The  flow  also  may  at 
times  be  so  profuse  that  the  patient  will  say  that  napkins  are 
of  little  use.  Large  clots  are  also  evidence  of  excess ;  but 
small  shreddy  clots  are  common  even  in  healthy  menstruation. 

Varioiui  derangements  of  tneJistrtiation  have  received  distinct 
terms  in  medical  nosology.  Its  non-appearance  at  the  usual 
age,  or  its  suppression  after  its  establishment,  is  known  as 
amenorrhceu ;  when  accompanied  by  excessive  pain  it  is  termed 
dysmenorrhica ;  when  in  excess,  menorrhagia.  It  cannot,  how- 
ever, be  too  firmly  impressed  upon  the  mind  that  these  terms 
represent  symptoms  only,  and  not  actual  diseases ;  and  how- 
ever useful  for  the  pur])ose  of  study  or  description  these 
names  may  be,  tliey  do  not  represent  any  actual  state  which 
will  determine  treatment.  Amenorrhoea  may  in  one  case  be 
the  result  of  bad  health,  and  in  another  may  be  consistent 
with  a  robuHt  constitution.  Menstruation  may  regularly  recur, 
and  yet  the  constituti(m  may  be  steadily  becoming  undermined 
from  the  strain  thrown  u|)on  it  in  the  developmental  processes 
which  are  taking  place.  It  must  always  be  remembered  that 
menstruation  is  but  part  of  the  general  process  of  the  develop- 
ment of  rej)roductive  life,  and  that  the  latter  is  not  completed 
when  the  menstrual  discharge  has  once  regularly  been  estab- 
lished, but  continues  for  some  years ;  in  fact  it  may  be  con- 
sidered incomplete  in  many  cases  until  the  twenty-second 
year.  Whatever,  therefore,  the  nature  of  the  prominent 
symj)tom  may  be,  the  opinion  to  be  formed  and  the  treatment 
to  be  adopted  will  be  determined  less  by  that  symptom  than 
by  the  constitutional  character  or  habit  of  body  of  the  patient, 
and  by  the  nature  of  the  disturbance  of  the  general  functions. 

Primitive  (tmenorrhnu  (enuinsio  mensium),  where  the  flow 
has  never  taken  place.  The  inquiries  should  be  made  to  elu- 
cidate the  following  points : 

(1)  The  age  and  general  development.  In  this  country 
menstruation  first  shows  itself  from  the  thirteenth  to  the  six- 
t^ienth  year.  But  age  is  not  a  sure  criterion,  the  general  de- 
velopment of  the  body  must  be  associated  with  it.  (2)  The 
previous  history.  A  severe  illness  about  tht;  age  of  puberty 
nuiv  ntani  menstruation.  (.S)  What  is  the  ccmdition  of  the 
g^'iural  health?  Is  it  impaired?  then  the  amenorrha'a  is  but 
part  of  the  deranged  condition — the  eifect,  not  the  cause.  If 
the  health  is  good,  and  the  patient  is  not  suffering,  and  her 
confi^ruration  is  womanly,  there  remains  the  ijuestion  of  de- 
fective development  of  the  uterus  (^infantile  uterus),  or  defec- 
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tive  formation  of  ihe  geuernlive  argiins  (nbeeiice  uf  ovarieo, 
or  uterits,  or  vagina).  The  diagiiusis  iu  the  latter  ease  t-an 
only  be  absolutely  made  by  a  phyeieal  examiaalion — a  pe- 
ooiirse,  however,  only  to  be  ha<l  under  very  special  oircntu- 
fltauces. 

Internal  evidence  of  functional  activity,  without  discharge, 
is  sometimes  present  iu  the  periodical  recurrence  of  IuuiImlt 
and  pelvic  pains,  malaise,  and  headaches— symptoms  known 
as  the  meimlniiit  vwlimeii.  At  times  epistasis  or  other  hemor- 
rhages may  occur.  The  regular  jieriodicity  is  the  all-impor- 
tant character  of  such  symptoms.  They  are  evidence  of 
ovarian  activity,  and  the  presence  of  these  organs  is  all  that 
can  be  inferred  from  them.  The  absence  of  such  symptoms, 
however,  is  no  evidence  of  want  of  these  organs.  The  occur- 
rence of  these  ^yuiptoius  with  increasing  severity,  and  the 
appearunw  of  a  tumor  rising  out  of  the  pelvis,  ore  diagnustic 
of  retaincl  secretion  (im|ierfrtrate  hymen  or  gcclnsiou  of  os, 
etc.).  In  all  casts  where  the  menstrual  inoHmen  has  oceurred 
the  abdomen  should  be  examined  for  such  a  tumor. 

Men»friinf!on  hitrhiy  rtppearrd,  u  thr.  heallli  mffrrini]  fmm  the 
ttmin  of  the  lirrelojtmcntal  pi-owJM.'— Amenorrhoea  usually 
causes  much  anxiety  on  the  part  of  parents  for  the  health  of 
their  daughters,  but  when  once  menslruiition  has  occurred  it 
is  thought  the  danger  is  parsed.  Wo  have  already  observed, 
however,  that  the  strain  of  reproductive  development  con- 
tinues for  some  years  after  this  event,  and  the  nealth  may 
snfier  from  this  cause,  especially  under  the  influence  of  bodily 
or  mental  overwork.  The  symptoms  are  very  varied,  and 
often  indcfinile,  and  may  affect  tne  nervous  or  digestive  sys- 
tems, or  the  blood  making  function.  With  each  menstrual 
period  there  is  Ihe  return  of  the  lassitude  and  inaptitude  for 
work,  change  in  diajMisition,  and  headaches,  or  the  derange- 
ments uf  the  alimentary  canal,  or  Ihe  localized  pains  fWm 
which  many  girls  suffer.  As  the  patient  is  "quite  regular," 
it  is  supiHMed"  it  will  all  come  right,"  especially  as  at  first  the 
system  ralll<!»  between  times,  and  she  regains  health.  But 
graduallv.  by  the  accumulation  of  small  i-ffecl«,  she  recovers 
less  and  le^  till  finally  the  symntonis  are  constd^t.  Aniemia 
and  chlorosis  arc  very  common  iKtweeu  the  seventeenth  and 
twentieth  year. 

The  health  may  thus  suffer  not  withN  tun  ding  perfect  regu- 
larity in  the  menstruation.  Frequently,  however,  this  function 
is  also  <leranged.  The  character  of  the  derangement  depends 
to  a  large  extent  upon  the  constitution!! t  temperament.     In 
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the  relaxed  or  strumous  habit  there  is  generally  excess  in 
frequency  or  amount,  with  coj)ious  leucorrhcca ;  in  others  the 
toiuiency  is  to  scanty  or  irregular  menstruation ;  and  in  the 
liighly  nervous  temperament,  or  when  there  is  a  hereditary 
liistory  of  gout,  the  ovarian  pains,  spinal  irritation,  or  cerebral 
suffering  predominate. 

Suppression  of  MenMruation  or  Secondary  Amenorrliwa — The 
inquiries  should  be  guided  by  the  following  list  of  causes : 
(1)  Pregnancy  (see  signs  of  pregnancy,  p.  521).  (2)  Influ- 
ences aSecting  the  system  at  a  catamenial  periotl  (cold, 
mental  emotions,  and  exanthematous  diseases).  (3)  Consti- 
tutional causes  (after  fevers  and  acute  diseases,  sedentary 
and  confined  occupations,  overwork  or  over-pressure  in  educa- 
tion, change  of  residence,  long-contiimed  mental  anxiety, 
antemia,  chlorosis,  continued  drain  on  the  system,  tuberculosis). 
(4)  Tlie  menopause  (see  p.  516).  (5)  Local  causes  (pelvic 
inflammations,  acquired  uterine  or  vaginal  atresia,  imperfect 
involution  after  abortions  or  delivery  at  full  time;  more 
rarely  diseases  of  the  ovari(«  and  displacements  of  the  uterus). 

Meiiorrhngia  va  excels  of  the  menstrual  flow.  Hemorrhage 
from  the  uterus,  not  menstrual,  is  termed  "Metrorrhagia ; " 
but  it  is  difficult  at  times  to  determine  whether  the  discharge 
is  of  the  one  nature  or  the  other.  The  distinction  is  never- 
theless important.  The  first  point  to  determine  is  the  char- 
acter of  the  excess,  compared  with  the  ordinary  standard  and 
the  individual  habit  already  referred  to.  The  excess  may  be 
in  (piantity,  or  in  duration,  or  in  frequency  of  return,  or  in 
any  two  or  all  of  these  combined.  Whatever  the  change, 
maintenance  of  regular  |)eriodicity,  both  in  duration  and  the 
return,  favors  the  idea  of  a  truly  menstrual  nature,  as  distin- 
guished from  hemorrhage. 

The  s|)ecial  cause  of  the  menorrhagia  must  be  determined 
l)y  the  previous  history,  the  geiuiral  constitutional  ccmditiou, 
and  the  local  examinati(m.  (1)  The  previous  history,  Menor- 
rhagia is  frecjuent  afler  abortions,  or  on  the  return  of  the 
catamrnia  afler  nursing,  esfKicially  when  lactation  has  been 
prolonged.  It  is  cvmimon  shortly  afler  marriage ;  at  times 
men.struation  will  then  be  suppressed  for  one  (►r  two  jK^riods 
an<l  return  in  excess — the  first  being  supj)osed  to  be  due  to  a 
miscarriage.  (Change  of  residence  or  mode  of  life  is  at  times 
the  cause.  Profuse  menstruaticm  sometimes  follows  acute 
fevers  and  TK*lvic  inflammatory  affectitms.  (2)  The  (jenvral 
rom/itioH.  It  may  be  caus<Ml  by  whatever  inqmirs  the  general 
health,  siich  as  sedentary  occupations,  and   over-pressure  in 
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wurk  or  educatbu.     lu  young  girlu.  especially  those  oft 
strutnaus,  or  so-calletl  phlegnmtii^  IctDpcrament,  nicDorrlm^ 
is  often  present;  also,  at  all  pi?rioils  of  life,  from  a  shigviati 
abdomen;  constipation,  hepatic    ilcrangom^nt.  loade*!    uriuo, 
a  full  plethoric  habit  of  boHy,  or  rheumatic  or  gouty  coustitu- 
tions   are   frequently  i)st<ociate(l  with  the  affection.     Altered 
conditions  of  the  blood,  associated  with  Bright's  disease,  pur- 
pura, and  the  like,  give  rise  to  menorrha^ia;  but  in  simple 
anoeroia  it  ia  necessary  lo  detenuine  by  trie  history  whetber 
the  ajieeraia  is  the  cause  or  the  effect.     (3)  L'K(iI  examiualion. 
It  is  ufleu  a  (jueation  whether  in  a  given  c:iac  a  local  eiaiuiua- 
tioR  is  necessary  or  not.     If  the  periodicity  ie  well  maintained, 
a  safficient  coustilutiotiul  cause  having  been  found,  and  i 
other  murked  syniptum  of  uterine  disense  existing,  Uien  U^ 
not  necessarv  at  iirHt.     But  if  treatment  has  already  fkiU 
if  the  periotjicity  is  not  well  observed,  and  if  there  has  bdj 
murked  flooding  or  metrorrhagia  rather  than  mennrrhagi 
and  if  any  other  symptoms  suggestive  of  organic  chatiges  i)_ 
of  displacement  are  present,  then  an  examination  should  tie 
Insisted  upon.     The  local  conditions  which  may  cive  rise  to 
mcnorrhagia  or  hemorrhage  from  the  uterus  include  n*  --■^~ 
all  uterine  aflections.     The  ftillowing  list  contains  the  i 
common:    Polypi  and    fihroid  tumors,  malignant  diseasetfl 
the  uterus,  endometritis  with  granulations,  chronic  inAainq 
tion  and  hypertrophy,  retroversion  and  prolapsus,  congt 
of  the  ovaries,  retained  products  of  conception, 

Di/aTuniorrluta. — A  Certain  degree  of  pain  and  disooinfl 
is  felt  during  a  menstrual  period  by  the  majority  of  wonr 
but  at  times  it  becomes  so  severe  as  to  compel  them  to  a^ 
advice,  Cases  of  this  description  may  all  W'  classed  uni 
the  heiuling  dysmenorrha>a ;  but  it  is  evident  ihat  the  teri|| 
thus  used  in  a  very  general  sense,  and  is  equivalent  w  n 
strual  suffering  when  il  becomei  m'm  than  ordinarily  t 
Many  dil^rent  conditions  have  in  ihi^  way  beeoasao 
together,  with  the  inevitable  result  uf  much  conlnsioa. 
other  subject,  perhaps,  has  given  rise  tu  a  grtmter  diveiril^ 
opinion.  "  It  is  manifeift  that  the  mml  discordant  vieira  ax 
amongst  the  very  highest  authorities,  and  on  alnioM  evj 
point."  Keeping  clear  t>f  all  disputed  piiiuta,  i 
causation,  the  subject  will  be  here  presented  from  Its  clJa 
aspects. 

From  the  mass  of  cases  of  acute  menstrual  suffering,  t 
possible  to  disuasociate  a  large  class  pn^senting  a  well-mi 
train  of  sviiijilimis,  to  which  the  term  dysmcnorrhiira  p 


DYSMENORRHCEA.  515 

may  be  applied.  By  some  writers  the  name  "  spasmodic  dys- 
menorrhoea  "  has  been  used  to  designate  this  class,  but  it  is 
objectionable  as  implying  a  theory  which  may  or  may  not  be 
true,  and  at  least  has  been  disputed. 

In  dysmenorrhcea  proper  (so-called  "spasmodic'*)  there  is 
acute  pain  associated  with  the  beginning  of  the  period,  coming 
on  very  generally  before  the  discharge  makes  its  appearance, 
or  synchronously  with  it ;  continuing  for  one  or  at  most  two 
days,  but  often  only  for  a  few  hours;  leaving  behind  it  un- 
easiness and  prostration  probably  for  several  days.  The  pain 
is  referred  to  the  hypogastrium  and  sacral  regions,  sometmies 
running  down  the  thighs.  It  unfits  the  patient  for  her  duties, 
generally  compels  her  to  lie  down,  but  prevents  her  from  lying 
quietly,  making  her  "  roll  about "  and  moan  or  cry  out. 
Often  it  gives  rise  to  reflex  symptoms  such  as  heaaaches, 
retching,  and  vomiting. 

The  distinguishing  features  will  thus  be  seen  to  be— (1) 
The  limitation  of  the  pain  to  the  beginning  of  the  period.  If 
there  is  in  a  case  acute  suffering  after  the  second  or  third  day, 
it  will  generally  be  found  to  be  different  in  character,  more 
continuous  and  steady,  and  less  paroxysmal.  It  is  probably 
due  to  some  condition  superimposed  upon  the  other,  such  as  a 
general  neuralgic  or  hyperjesthetic  state.  There  are  some 
cases  of  dysmenorrhcea  where  there  is  no  suffering  till  afler 
the  first  or  second  day ;  the  pain  may  then  be  paroxysmal, 
but  the  cause  is  evidently  different  from  that  of  dysmenorrhcea 
)roi)er.  (2)  The  paroxysmal  character  with  the  inability  to 
ie  (juietly  is  distinctive  from  a  pain  of  an  inflammatory 
nature  which  fixes  the  patient  down,  is  aggravated  by  move- 
ment, and  may  even  prevent  her  breathing  with  freedom.  (3) 
The  seat  of  j)ain,  central  and  diffused  equally  all  round,  is 
distinctive  from  some  cases  where  the  pain  may  be  present 
before  the  discharge  and  relieved  bv  it,  but  where  it  is  con- 
fined to  one  side,  or  both  sides,  but  distinctly  lateral.  Here 
the  ovaries  are  evidently  the  seat  of  suttering. 

The  typical  form  of  dysmenorrhcea  above  described  is  now 
fully  recognized  as  associated  with  some  condition  of  the  in- 
ternal OS  uteri,  which  is  always  relieved  temporarily,  and  in 
many  cases  permanently,  by  dilatation.  Whether  this  condi- 
tion is  one  of  increased  sensitiveness,  of  spa.sm,or  a  congenital 
or  ac<|uire(l  stricture  giving  rise  to  obstruction  cannot  be  here 
discussed.  Whilst  this  form  of  dysmenorrhcea  is  frequently 
to  be  found  pure  and  simple,  yet  it  Ls  very  liable  to  become 
conij)licated  with   one  or  more  of  other  elements,  which  of 
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thciu.wlvea  iiitiv  give  rise  tu  very  acute  luenElruitt  eiiflerilt^. 
Twu  or  inort!  eondilimiM  are  therefore  anvn  fimod  tn  coexist, 
and  must  be  as  far  as  possible  difierciitiatetl-  Of  thcac  coufli- 
tione  the  chief  are— (I)  A  general  stiite  of  uerve  exhaustion, 
or  a  neuralgic  condition  associated  with  Antetnia,  gout,  or 
rheuniatisin.  (2)  Pelvic  inflammation — the  uterus,  the  ovariea. 
the  Fallopian  tubes,  or  the  peri-uterine  tissues.  (3i  Polypi  or 
tuniore  of  the  uterus  or  cervix.  (4  i  Flexions  of  Ihe  uterus. 
(5)  The  deS(|Unmation  of  the  uterine  mucous  membrane  in 
shreds  or  casls  (Membranous  dysmenorrhoea). 

"The  Change  ov  Lifb:'  The  C'i.im  act  eric  Perioij: 
THE  Mbnopaisb, — By  these  terms  is  denoted  the  end  of 
reproductive  life  in  the  female,  as  indiMiteii  by  the  cefieatioti 
of  menstruation.  This  period  ia  markc<l  by  a  iiredisjMiaition 
to  both  local  and  general  derangementa  of  liealth.  It  occurs 
between  the  fortieth  and  fillieth  yeare. 

LoaU  DfranyemeiiU. — The  manner  of  the  cessation  of  men- 
etrnutiun  varies.  It  may  cease  suddenly  or  gradually  —the 
intervals  becoming  longer  and  more  irregular,  and  the  ijuan- 
tily  A'ariable.  This  period  of  i  rregularity  is  spoken  of  as  "  the 
do<lging  time."  Frequently  the  cbnnge  is  indicated  by  excess 
of  menstnialiou,  both  in  quantity  and  freipienc v.  The  raenor- 
rhagia  of  this  period  should  not  be  overlooked,  but  carefully 
investigated,  especially  if  continuing  paat  the  onibury  age. 
Hemorrhage  returning  after  a  lengthened  interval,  and  pre- 
senting no  definite  periodicity,  is  always  suspicions  and  calls 
for  an  examination. 

Qfnfral  DeranffemenU.—Tbe  nervous,  vascular,  and  digest- 
ive systems  frequently  suffer.  One  of  the  most  common  com- 
plaints consists  in  flushings,  ehiefly  of  (he  head  and  fai-c.  and 
sometimes  felt  over  Ihe  whole  body.  It  is  associated  with  a 
hot,  bursting  feeling  in  the  skin,  and  is  oflen  relieved  bv  per- 
spiration. A  dryness  of  the  akin,  or  want  of  onlinary 
perspiration,  is  frequently  associated  with  flushings.  A  |iccu- 
liar  neadache  affJKtiug  tne  occipital  region,  and  extending  to 
the  neck,  is  often  experienced.  It  has  long  been  rect^niied 
that  there  b  at  this  age  a  special  predisposition  to  mental 
der&ngemenls.  Kheumatic  and  gouty  aSeetions  niuy  also 
manifest  thentselves,  although  previnusly  absent.  The  digest- 
ive sj-stem  tends  to  become  sluggish  and  impaired. 

Clikical  Valce  of  Specul  Pelvic  Svhitoics. 

J^rueorrhtat. — The  mucous  membrane  antl  ghuids  of  the 
gonitul    tract  sccjvt^)   a  fluid  siiHicJeul  to  keitp  the  opposing 
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surfaces  moist,  but  under  ordinary  circumstances  it  is  not 
manifest  externally.  In  unhealthy  conditions  it  escapes  ex- 
ternally, constituting  what  is  termed  leucorrhoea,  or  popularly 
"  the  whites."  A  physiological  degree  of  leucorrhoea  is  often 
present  just  before  or  after  menstruation,  and  must  not  be 
confounded  with  the  pathological  state.  A  considerable 
amount  of  white  discharge  is  met  with  at  times  during  preg- 
nancy. In  young  girls  leucorrhoea  is  common,  and  is  often 
regarded  as  the  cause  of  the  weakness.  It  is  really  the  effect, 
and  may  be  met  with  in  debilitated  constitutions,  especially 
the  strumous  and  phthisical.  The  absence  of  any  other  uter- 
ine symptom  except  amenorrhcea,  or  scanty  and  irregular 
secretion,  will  point  to  the  truly  constitutional  nature.  Any 
bad  hygienic  influences,  and  certain  occupations,  such  as  the 
use  of  the  sewing  machine,  may  lead  to  this  form  of  the  affec- 
tion. 

Leucorrhoea  is  an  almost  constant  attendant  in  all  uterine 
affections,  but  usually  other  symptoms  are  associated  there- 
with. In  such  cases  a  careful  examination  should  be  made 
when  possible,  before  treating  in  routine  fashion  the  prominent 
symptom. 

The  secretion  may  come  from  the  uterus,  the  vagina,  or  from 
both.  In  the  former  case  it  may  be  seen  by  means  of  the 
speculum  escaping  from  the  os,  clear  and  glairy,  like  the  white 
of  egg,  becoming  thick  and  opaque  in  the  vagina.  The  micro- 
scope (which,  however,  is  rarely  necessary)  will  also  detect  the 
source  by  the  character  of  the  epithelial  cells — round  or  col- 
umnar from  the  uterine  cavity,  and  tessellated  from  the 
vagina.  The  discharge  may  be  purulent  in  character,  but  no 
s|)ccial  inference  can  be  derived  from  this  condition  ;  the  diag- 
nosis nuist  be  based  on  other  considerations.  A  mucous  dis- 
charge nuiy  be  present,  and  even  abundant,  without  the 
patic'nt's  being  conscious  of  it,  either  from  inattention  or  from 
its  escaping  only  during  micturition. 

Children  at  all  ages  are  liable  to  a  so-called  "  infantile  leu- 
corrhani,"  which,  however,  arises  from  the  vulva  only,  and  is 
in  no  way  related  to  the  discharge  found  in  adults.  It  is  often 
very  obstinate,  and  is  dependent  upon  a  depraved  constitu- 
tional state. 

U  a/tr//  DUchan/es, — Associated  with  leucorrhoea  or  occur- 
ring alone,  the  discharge  may  be  watery  in  character,  some- 
time?! greenish  in  color,  at  others  pink  or  tinged  with  blood.  A 
greenish  watery  discharge  sometimes  follows  parturition,  and 
is  a.ssociated  with  imperieot  involution  of  the  uterus.     If  there 
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ie  any  cause  for  suspecting  pregnancy,  it  may  be  the  rure  affec- 
tion termed  hydrorrhcvi  gnividnram,  or  «  Bymploin  of  the  eyadc 
(hydiitidiform)  ilegenenition  i)f  the  ovnrn.  .Several  cases  are 
on  record  where  watery  dischargee  formed  the  aolc  symptom  of 
a  uterine  polypus ;  more  commonly  such  tumors  are  associated 
with  hemorrhd}^.  lu  all  cases  tfae  odor  is  siitticicnt  todUtiD- 
giiiah  lietweeu  a  wntery  discharge  and  an  involuntary  escape 
of  the  urine.  Met  with  under  other  circumstnaces,  and  espe- 
ctalty  when  pink  or  frequently  bloody,  the  ugiinl  cause  is 
malignant  disease.  In  sarcoma  of  the  uterus,  luid  when  a 
fibroid  tumor  is  undergoing  degenerative  changes,  copious 
watery  discharges  sometimes  occur. 

Pain. — The  significance  of  this  symptom,  apart  from  the 
revelations  of  a  local  examination,  roust  be  determined  by  the 
character  of  the  pain,  i(s  esact  seat,  and  the  time  of  recurrence 
or  exacerbation,  con:«idered  in  connection  with  the  apparent 

(1 1  The  character  is  very  variable,  dull  and  constant,  ahar^, 
shooting,  hot,  throbbing,  etc.  One  term  fre<juently  used  la 
"down  bearing:"  bb  uwd  in  genera)  it  is  utterly  i  tide  Suite. 
It  is  employed  for  the  feelins  of  fulne^  or  distention  :  or  tt 
wa^  be  simply  weight,  or  the  sensation  that  something  is 
trying  to  ))rtss  out  at  the  "  front  passage."  It  is  met  with  not 
only  in  uterine  affections,  but  also  when  the  bladder  alone  is 
irritable,  or  it  may  arise  from  hemorrhoids. 

(3)  The  exact  seat  of  the  pain  must  be  noted — whether 
limit«il  to  a  s[)ot  or  diffused  over  a  limited  area.  Thus  pain  is 
oHen  described  as  in  the  side — this  may  be  near  the  crest  of 
the  ilium  or  in  the  inguinal  region.  Again,  a  pain  in  the 
latter  part  may  be  ^ueral  or  indefinite,  or  a  painful  spot  can 
perhaps  be  exactly  localized  and  covered  with  two  lingers.  By 
careful  localization  affections  of  special  nerves  can  be  madie 
out.  The  pain  of  cancer  of  the  utenis  is  frequently  localiied 
immedintoly  behind  the  pubos,  gnawing  or  grinding  in  charac- 
ter and  marked  by  nocturnal  oxacerbations.  Dorsal,  lumbar, 
and  sacral  pains  have  no  special  pathognomonic  Bignificauce>^ 
they  are  common  to  all  pelvic  atiecUona. 

(3)  Any  periodicity  in  the  character  of  the  pain  must  be 
noted.  It  is  often  marked  in  neunilgic  atlections — coming  on 
at  a  iixed  hour.  Nocturnal  exacerbations  are  often  well 
marked  in  malignant  disease  of  the  uterus,  and  are  occasioa- 
ally  met  with  in  pelvic  inflammations  and  abscesses. 

l4)  An  important  auestiun  tu  deierniiue  is  whether  pain  b 
meustnial  in  origin.     If  recurring  only  with  the  catanienial, 
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lasting  for  a  short  time  after,  and  disappearing  till  the  next 
period,  the  question  is  simple  enough.  But  a  pain  such  as 
backache  may  be  constant  and  yet  menstrual.  In  such  a  case 
the  history  will  show  that  at  first  the  pain  occurred  only  with 
menstruation,  but  gradually  increasing  (by  accumulation  of 
effects)  had  become  |)ermanent,  though  still  subject  to  exacer- 
bations at  a  monthly  period.  A  menstrual  pain  may  return 
for  a  day  exactly  midway  between  two  periods. 

(o)  Lastly,  light  may  be  thrown  on  the  nature  of  the  pain 
by  the  conditions  which  set  it  up,  or  which  cause  relief  or 
aggravation.  Is  it  affected  by  position  ?  Pains  of  an  inflam- 
matory nature,  or  due  to  malposition,  are  relieved  by  rest  and 
aggravated  by  the  erect  posture.  Neuralgic  pains  are  not  so 
influenced.  The  weary  backache,  induced  by  exercise  or 
fatigue,  and  relieved  by  rest,  is  oflen  due  to  the  accumulated 
effect  of  the  menstrual  pain.  Again,  pain  occurring  when 
one  position  is  assumed  for  a  time,  but  relieved  by  a  change 
of  position,  or  by  walking  about,  would  point  to  blood  stasis 
— being  due  to  temporary  distention  of  the  vessels  of  the  part. 
A  pain  which  is  absent  while  walking  but  comes  on  while  sit- 
ting is  oflen  of  this  nature. 

Is  the  pain  affected  by  movement  ?  An  inflammatory  con- 
dition is  always  so.  If  slight  it  may  be  elicited  only  by  a  jolt 
or  sudden  movement.  Neuralgic  pains  are  not  so  influenced. 
If  muscular,  it  may  only  arise  on  movement  of  certain  mus- 
cles. It  must  be  remembered  that  muscular  action  produces 
pressure,  and  may  elicit  a  neighboring  inflammatory  pain,  as 
in  the  action  of  the  psoas  muscle  in  the  various  positions  of 
the  leg. 

The  pain  may  be  associated  with  the  act  of  micturition  or 
defecation.  In  pelvic  peritonitis  acute  pain  on  micturition  is 
freijuent,  but  there  is  other  pain  as  well.  If  closely  limited 
in  its  relation,  occurring  with  the  act  and  lasting  for  some 
time  after,  the  cause  is  most  likely  to  be  in  the  bladder  or 
urethra  (painful  caruncle).  Intermitting  pains  of  short  dura- 
tion simulating  the  pains  of  labor,  are  met  with  where  some- 
thing is  being  expelled  from  the  uterus— such  as  a  blood  clot, 
retained  mucous  secretion,  or  dysmenorrho?al  membrane.  A 
sharp  cutting  pain  felt  at  the  anus  with  the  act  of  defecation, 
and  lasting  for  some  time  after — simulating  every  character 
of  fissure  in  ano,  but  where  no  disease  of  the  part  can  be  de- 
tected— has  been  found  to  be  associated  with  a  tender  condition 
of  the  ovary. 
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The  O>n«titulioiuil,  or  Itemolt  Derani/fmnitsi  dur  U>  Peieie 
Affection*. — From  the  ondle^  variety  of  ihuse  \t  is  eviilenl 
that  only  a  few  can  be  here  enumerated,  sueh  as  every  stud^'tit 
should  be  aware  o£ 

1.  The  digestive  system.  Waut  nf  appetite,  airliners,  iiinl 
nausea  are  frequent.  A  uterine  origin  would  be  indiented  if 
the  sickness  oceiira  on  assuming  the  erect  posture  in  the  mom- 
ing,  or  with  exacerbations  at  the  menstrual  period,  or  if  ihe 

?en«ral  eymptome  show  reml^ions  with  the  pelvic  eymptiinis. 
'oDstipatiun  is  more  freauenllv  a  cause  or  source  of  aggrava- 
tion of  pelvic  disorder  tnan  the  effect,  except  where  pain  im 
defecation  incites  the  patient  to  restrain  the  action.  The 
same  may  be  said  of  sluggishness  of  the  liver,  associated  with 
high-colored  or  sedimentary  urine. 

2.  The  nervous  and  vascular  sysIeroB.  A  pain  limited  lo  s 
spot  under  the  breast  is  a  frequent  complaint:  also  pains  in 
tne  hack,  in  the  lumbar  region,  or  even  extending  Between 
the  shoulders-^lhe  parts  may  be  sen^tive  to  the  touch.  Tie 
may  likewise  have  a  uterine  origin,  hut  in  such  cases  it  will 
frequently  have  a  clear  association  with  the  iwlamenial  period : 
it  occurs  also  with  pregnancy.  The  lieadaches  are  not  always 
detinile  iu  characler,  they  may  Iw  frontal,  or  occipital,  or  at 
the  vertex.  At  the  change  oi'  tile  the  occiput  is  the  more 
general  seat.  (See  "  Change  of  Life,"  p.  51fi.)  Through  the 
nervous  system,  the  heart  and  bloodvessels  are  (rei^ueiitly  af- 
fected (palpitation,  flnshings,  and  the  like).  A  ver\'  cnminon 
effect,  due  to  pelvic  derangement,  is  coldness  of  the  extremi- 
ties, which  again  reacts  in  aggravating  the  pelvic  pains.  Epi- 
leptic attacks  may  occur  regularly  with  the  nienstrunl  ncriiHls. 
Spinal  irritation  has  sometimesauterine  origin, as  also  hysteria 
and  other  metilAl  derangements. 

3.  As  a  verj'  special  influence  due  to  pclvicorigin  must  b»t 
note<]  the  feinlneas  and  constant  feeling  of  exhanstion,  or  low 
of  energy,  experienced  by  many  suffering  from  even  slight 
uterine  ailments.  In  some  patients  the  influence  cxortod 
through  the  iwlvic  nerves  is  very  mnrkcd.  Many  patients 
are  exhausted  and  feci  faint  after  each  time  the  bowels  are 
moved.  An  injection  will  aometimcs  cause  great  prostration. 
In  the  same  manner  inflammation  of  the  cer^'ix  and  lacera- 
tions, the  result  of  delivery,  will  frequently  pn^luce  great 
lassitude  and  ready  fatigue.  Hemorrhoids  at  limes  have  a 
similar  ctfect.  Retroversion  of  the  uterus  acta  in  a  similar 
manner,  even  when  there  is  no  local  tenderuef«.  The  patients 
nipreifsion  frequently  is  that  all  energy  or  strength  seems  to  go 
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as  soon  as  she  gets  up  and  begins  to  move  about.  Tonics  are 
useless  in  such  cases,  so  long  as  the  local  condition  is  unalle- 
viated.  The  special  pelvic  symptoms  may  be  very  slight,  at 
other  times  they  are  severe  and  well  marked.  The  grouping 
of  symptoms  in  such  cases  generally  is  follows:  Some  pelvic 
suffering,  gradually  loss  of  strength  and  appetite,  ready  ex- 
haustion, with  sickness  on  assuming  the  erect  position,  and 
steady  loss  of  flesh  from  inabilitv  to  take  nourishment. 

The  Defennination  of  tke  Rehitian  between  Pelvic  Derange- 
menU  and  Remote  or  Constitutional  Suffering. — Affections  of 
the  pelvic  organs  are  known  to  produce  marked  disturbances 
in  the  function  of  remote  organs ;  and  again,  derangements  of 
other  parts  frequently  produce  changes  in  the  uterine  func- 
tion. It  is,  therefore,  highly  important  to  decide  the  relation- 
ship. In  many  cases  it  is  evident  enough.  Thus,  amenor- 
rhani  in  a  phthisical  patient  may  be  regarded  as  a  common 
effect,  not  the  cause,  of  the  general  disorder.  When  not  so 
clear,  the  order  and  succession  of  the  symptoms  must  be  care- 
full  v  investigated. 

When  derangements  of  the  stomach  are  of  pelvic  origin, 
there  are  some  special  characters  which  may  indicate  the  asso- 
ciation— as  when  they  partake  of  the  characters  met  with  in 
pregnancy — as  sickness,  if  chiefly  on  assuming  the  erect  position 
in  the  morning  ;  or  if  manifesting  recurrence  or  exacerbations 
at  menstrual  periods ;  or  if  coming  ahd  going  with  special 
pelvic  symptoms.  The  same  holds  good  with  many  neuralgic 
affections.  Frequently,  however,  it  may  be  found  that  whilst 
due  to  pelvic  irritation  the  derangement  has  become  perma- 
nent and  persists,  whilst  the  exciting  cause  is  intermittent,  or 
may  even  have  passed  off  altogether.  The  "  weary  backache" 
is  often  of  this  nature  due  to  menstrual  irritation,  yet  persis- 
tent.    The  earlv  historv,  however,  will  reveal  the  true  nature. 

The   DlA(iNOSI8   of    PRECiNAXCY. 

Pregnancy,  it  must  be  remembered,  may  occur  under  cir- 
cumstances where  it  might  not  be  ex]K'cte<l,  as  in  very  young 
girls,  or  in  women  past  the  ordinary  age  of  childWaring. 
Pregnancy  has  been  recorded  in  this  country  at  the  thirteenth 
year,  and  as  late  as  the  fifty-fourth.  Women  who  have  stopped 
having  children  for  many  years  may  again  begin  to  bear  when 
nearing  the  change  of  life ;  or  a  woman  may  be  pregnant  for 
the  first  time  after  many  years  of  married  life.  It  is  very 
common  for  mothers  who  are  nursing  to  be  again  pregnant 
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witboiil  menatruatuig,  or  without  even  being  aware  of  tbcir 
conditioa.  Agaia,  it  patieut  may  bare  hait  anicnorrlKca  for 
many  mnutha,  or  may  always  liuve  been  very  irregular,  aDd 
yet  become  pregnant,  Caution,  therefore,  is  ever  needful,  aud 
more  especially  when  tbe  use  of  the  uterine  aound  as  a  lueana 
of  diagnosiB  is  cont«uip1ated. 

In  the  latter  half  of  pregnancy,  when  tlie  uterine  tumor  is 
perceptible  above  the  pubes,  when  either  the  fcetiil  movemeDts 
may  be  felt, or  the  auscultatory  signs  can  be  heard,  unit  wlieu. 
in  first  pregnancies,  tbe  mammary  signs  are  distinct,  there 
can  be  little  difficulty  in  the  diagnosis ;  errors  then  arise  from 
careless  examination.  The  suppression  of  menstruation  with 
the  occurrence  of  an  abdominal  tumor  should  always  necessi- 
tate, in  the  medical  practitioner's  niind,  the  exclusion  of  pr^- 
naocy,  by  the  positive  evidence  of  a  thorough  examination. 

In  the  earlier  niontlis  the  diagnosis  is  more  difficult,  and  in 
doubtful  cases  it  should  be  deferred.  The  suepieion,  though 
felt,  should  only  be  expressed  on  positive  evidence.  The  sud- 
den arrest  of  nienatruatiou,  without  apparent  oauso,  in  a 
woman  who  has  always  been  previously  regular — usaocinted 
with  morning  sickntes,  and  shooting  pains  or  fulness  in  the 
breasts — is  often  quite  sufficient  pratumptive  evidence  of  pr^- 

Supvraision  of  the  ceUamenia,  although  one  of  the  first  symp- 
toms, IS  equivocal  in  value.  It  merely  opens  up  the  question. 
The  suppression  may  be  due  to  other  causes.  It  is  possible 
also  for  a  woman  to  menstruate  once  or  perhaps  twice  after 
conception;  but  in  such  cases  the  amount  of  discharge  is 
mnrlcedly  diminished.  A  discharge  of  blood  may  also  occur 
during  pregnancy,  and  be  re])eated  at  intervals,  without  being 
menstrual  iu  its  nature. 

Morning  SUkneu  alone  is  of  little  value ;  it  is  variable  ht 
its  occurrence  as  to  time  and  duration,  U  often  alisent,  and 
mtty  KFiae  from  other  conditions. 

C/wnyo*  in  Ihf.  MamiMt. — The  breasts  early  sympathize  with 
the  condition  of  the  utonis,  but  they  do  so  in  other  conditions 
as  well  as  in  pregnancy.  They  Increase  in  size,  and  become 
sensitive  with  shooting  pains.  It  is  in  first  pregnannes  that 
the  areolar  sigua  are  of  most  value,  but  even  then  they  vary 
greatly  in  different  individuals ;  and  a  deepening  of  the 
color,  with  slight  13 romineuce  of  the  nipple,  may  arise  from 
other  conditions  of  the  generative  organs.  It  is  in  the  third 
month  that  the  increased  turgesceiipe  begins  to  alter  the  char- 
acters.    The  nipple  bcciimes  mure  prominent,  the  areola  in- 
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creases  in  size,  and  its  color  deepens,  whilst  the  follicles  on  its 
surface  become  more  prominent.  As  pregnancy  advances 
these  changes  are  more  pronounced,  and  the  surface  assumes 
a  moistened  appearance.  After  the  fifth  month  there  may 
appear  what  has  been  described  by  Montgomery  as  the 
"secondary  areola,"  immediately  around  the  other,  faint  in 
degree,  as  if  the  color  had  been  washed  out. 

The  Abdominal  Tumor. — The  abdomen  is  oft«n  perceptibly 
enlarged  before  the  uterine  tumor  can  be  felt  externally,  and 
before  the  uterus  rises  above  the  os  pubis.  After  the  twelfth 
week,  sometimes  earlier,  the  uterus  can  be  defined  above  this 
bone ;  by  the  sixteenth  it  should  reach  midway  between  the 
symphysis  pubis  and  the  umbilicus;  and  by  the  twentieth  it 
is  as  high  as  the  latter  point.  It  is  not  always  central  in 
position,  most  frequently  there  is  an  inclination  to  the  right. 
Its  uniform  spheroidal  shape,  and  moderately  firm  elastic  resist- 
ance, are  of  service  in  distinguishing  between  it  and  other 
tumors,  differing  in  these  respects  from  the  hard  uterine 
fibroid,  or  the  more  fluctuating  ovarian  cyst.  Should  the  ex)n- 
sistcnce  change  under  manipulation,  the  tumor  becoming  firmer, 
it  is  almost  certain  to  be  uterine,  though  not  necessarily  due 
to  pregnancy.  At  times  the  uterus  may  be  so  lax  before  the 
soventli  month  that  there  may  be  some  diflficulty  in  defining 
the  tumor,  especially  if  the  abdomen  be  full  or  tense.  Mis- 
takes are  frequently  made  from  this  cause. 

Vaginal  Kxaminaiion, — Displacements  of  the  cervix  in  the 
earlier  months  are  described  in  books,  but  they  are  unimpor- 
tant and  not  reliable.  The  cervix  from  an  early  period  un- 
dergoes softening  of  its  tissues,  beginning  in  the  mucous  coat, 
and  gradually  invading  all  the  tissues,  till  toward  the  end  of 
pregnancy  the  cervix  seems  shortened.  The  vaginal  portion 
is  really  shorter,  from  the  uterus  being  held  high  up,  but  the 
cervical  canal  is  not  diminished  in  length  till  a  few  days  be- 
fore partnrititm.  In  pluriparae  the  os  in  the  later  months  is 
sufficiontly  patent  to  admit  the  point  of  the  finger.  The 
va^rinal  mucous  membrane  early  assumes  a  deep  violet  hue. 
The  uniform  character  of  the  uterine  tumor  and  its  consist- 
ence, will  generally  distinguish  pregnancy  from  other  causes 
of  enlargement,  but  of  special  value  is  the  peculiar  soft  glob- 
ular feeling  apparent  all  round  the  cervix ;  imparted  by  the 
lower  part  of  the  body  of  the  uterus.  By  the  bimanual 
method,  an  enlargement  of  the  uterus  can  be  readily  recog- 
nized, and  this  supplies  an  important  diagnostic  sign  in  the 
earlier  months. 
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Faial  MoveinenU. — By  tbe  mother  these  are  uaually  felt,  for ' 
the  first  time,  from  the  Bixteenth  to  the  eighteenth  week ;  this 
is  9)>oken  of  as  "  quickening."  Somewhat  later  they  may  be 
felt  by  the  examining  hand,  and  about  the  same  lime  ballott«- 
meiit  may  also  be  made  out;  this  name  is  applied  to  the  sensa- 
tion experienced  by  the  examiner,  of  the  resistant  body  of  the 
fstus  floating  in  a  fluid ;  this  may  be  made  to  recede  by  a 
sudden  push  imparled  to  it  by  the  finger  of  the  observer  in- 
troduced  into  the  vagina,  and  applied  to  the  anterior  part  of 
the  cervix  uteri ;  in  a  short  time  it  is  felt  to  settle  down  where 
it  was  before.  Women  who  are  not  pregnant,  but  have  a 
strong  desire  to  have  children,  or  are  suffering  from  mental 
ailments,  frequently  imagine  that  they  feel  the  movements  of 
a  child. 

Attscuiiatort/  Signs. — The  uterine  souttle  may  be  heard  earlier 
than  the  ftetal  heart's  sounds,  but  it  is  not  certainly  diagnostic 
of  pregnancy;  it  is,  of  course,  synchronous  with  the  mother's 
pulse,  but  a  similar  sound  is  heard  at  times  in  fibroid  tumors. 
The  usual  time  for  the  pulsations  of  the  foetal  heart  to  be 
heard  is  the  eighteenth  week,  but  they  have  been  detected 
earlier.  In  listening  tor  them  before  the  seventh  month,  a 
point  in  the  mesial  lino  somewhere  between  the  pubes  and 
umbilicus,  bat  nearer  the  former,  is  where  the  sounds  are  most 
likely  to  be  heard.  After  the  seventh  month  they  will  be 
found  most  frequently  about  the  middle  of  a  line  drawn  from 
the  umbilicus  to  the  superior  spine  of  the  ilium  on  the  right 
side  or  the  left;  but  the  place  must  necessarily  vary  with  the 
position  of  the  child.  The  rate  varies  from  130  to  Itil),  and 
the  beats  are  of  course  not  synchronous  with  the  maternal 
pulse. 

Pelvic  Examination. 

A  systematic  examinHtion  ahould  alwaya  bei;fn  by  pnlpalion  of  fA« 
abdumen.  The  pntinnt  ghould  lie  on  her  bock  with  the  thighs  drawn 
up.  She  ahontd  be  directed  to  avoid  holding  in  bor  breaih,  and  to  try 
to  keep  the  belly  lax.  Inviiluotary  conlraclion*  may  attimee  beover^ 
cnme  by  making  hor  talk,  but  in  the  finer  degrees  of  iialpallon,  the 
Budden  and  frequent  chaniteB  in  tbe  abdomen  thu«  produced  will  b« 
found  to  interfere  with  the  deliraicy  of  the  loui-h.  The  whole  hand 
ahoiild  be  pluced  flat  on  the  atidonien,  and  gentle  intermitting  preuura 
t'iied  by  the  tactile  ends  of  tbe  Angers.     The  degree  of  pressure  ia 
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of  tumors,  hardness  or  fulness,  [n  rslHtion  U>  ihe  pelvis  are  nleo  de- 
leoled.  Their  exact  pcmiiion,  mobility,  or  flxily,  their  form  and 
consistence,  whether  eoliJ,  einttic,  or  Suctiisting,  are  determined. 
Percussion  alao  is  not  to  be  neglected,  and  in  the  case  of  lumors  aus- 
cultation may  be  necesisry. 

Vajinni  Examinalion. — Poliluitt  of  the  patient  Three  positions 
are  employed  in  pynecology.  Each  has  its  advantages  and  disadvan- 
tatiieB.  (I)  The  side  or  ordinary  obstetric  position.  This  is  the  one 
most  eenerully  prererred  in  this  eoimtry,  being  more  delicate  and  com- 
rortable  for  the  patient.  It  afFordi  a  fuller  ninge  to  the  examining 
hand  internally  than  the  cecond  p^isition,  and  does  not  produce  the 
disturbance  of  the  parts  whioh  occurs  in  the  third.  It  is,  however, 
badly  adnjited  fur  bimanual  exAmination. 

(2')  Tlie  back  position.  *  Whilst  the  patient  lies  on  her  back  with 
tha  thighs  drawn  up,  the  examining  band  is  placed  under  the  rieht 
thigh.  Thisisthoproperposition  fur  the  bimanual  examination  ;  but 
it  does  not  nObrd  tbe  same  fucility  as  the  first  fi>r  thorough  eiploratloa 
of  the  postprior  cul-de-sac  of  tbe  vagina,  unless  the  pelvis  be  ruised 
and  the  thighs  drawn  up  to  a  greater  degree  than  is  comfortable  to 
tbe  patient. 

(3)  The  semi-prone  position.  Here  the  anterior  part  of  tbe  left 
shoulder  rests  on  the  bed,  with  the  led  arm  drawn  behind  the  body  ; 
the  left  leg  is  drawn  slightly  <tp,  nnd  the  right  fully  flexed  ;  the  body 
is  then  turned  prone  till  the  right  knee  rests  on  tha  bed.  The  effect  of 
this  position  is  that  the  influence  of  gravity  is  reversed  in  the  jielvis, 
tha  weight  of  the  organs  is  directed  into  the  abdnmen.  There  is 
thereby  produced  a  marked  suction  power,  whereby,  on  tlie  introduc- 
tion of  the  flni;er,  air  is  drawn  into  the  vagina,  distending  it  to  its 
follest  OBpHcity.  The  relations  of  the  different  purls  are  in  this  way 
disturbed,  so  that  this  position  is  not  a  siiiuble  one  in  which  to  begin 
tbe  eiamination.  It  is  specially  adapted  for  surgical  operations,  and 
is  necessary  when  using  the  duck-bill  speculum.  It  is  also  ■  favorable 
position  when  reclining  a  relroverted  uterus,  or  when  endeavoring  to 
raise  a  tumor  out  of  the  pelvis. 

It  will  thus  bo  seen  that  the  side  position  is  to  be  preferred  at  the 
beginning  of  an  examination,  but  to  employ  (he  bimnnual  method, 
the  patient  should  be  a^ked  to  turn  upon  her  back. 

DigHal Examination. — OneSnger  only  should  Gnt  be  used;  if  the 
parts  are  sufficiently  lux.  tbere  is  often  an  advantage  in  thereafter  using 
two  fingers.  The  finger,  well  lubricated,  is  passed  from  tbe  perineum 
forwards  between  the  labia;  the  orifice  of  the  vagina  can  then  be 
readily  felt,  and  the  finger  parsed  within.  In  so  doing,  observation  is 
made  of  any  degree  of  resistance,  the  presence  of  any  abnormal  swell- 
ing or  tumor,  any  undue  Bensitivenees,  tenderness,  or  sharp  pain.  The 
movement  should  be  made  slowly  and  gently  ;  and  the  im[iorlance  of 
recognising  any  tenderness  in  the  vulva  or  orifire  of  the  vagina,  lies 
in  the  fact  that  the  pain  so  elicited,  if  unobserved  at  first,  may  bo 
erroneously  attributed  to  parts  higher  up.  Having  entered  the  vagina, 
the  finger  is  passed  along  the  posterior  wall  of  the  vagina,  until  tbe 
cervix  is  found.  Its  position  and  direction  are  first  to  be  regarded, 
and  the  presence  or  absenie  of  any  abnormal  condition  in  its  neigh- 
borhoirti.     Tbe  normal  and  abnormal  conditions  will  presently  be  de- 
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Before  compteiinclhoexaminBliiin,  it  is  filwayt  adviiBble  to  gniplaj 
the  bimanual  melhoil.  Wilh  a  Un^er  uf  ihe  one  band  in  the  VMciiia, 
the  cither  hand  it  pliicod  on  the  abdomen,  and  preteura  eierleil  in  tbe 
direction  of  the  axis  of  the  inlet.  The  inlemal  finger  may  flnt  h« 
placed  in  the  anterior  cul-de-sac,  and  if  (he  uleme  is  lying  forwiu'd  il 
can  readily  he  hruueht  between  the  hands.  If  lyin^  haokwanl. 
Dolhing  will  be  felt  between  the  hands  but  the  abdi>minRl  and  vaginal 
walls.  The  internal  Bn^r  way  likewise  be  placed  on  the  certix  or 
behind  it,  and  the  uterui  raided  or  drawn  towards  the  outer  hand. 
The  lize  of  the  uterus,  its  position,  and  the  presence  and  relation!  of 
tumon  or  iwelliugB,  can  in  this  way  be  determined  with  great  aocu- 
raof .  It  ia,  however,  unlv  occasionaily,  and  after  foine  expenonce,  ibat 
the  nornnal  ovaries  can  Iw  thus  defined.     iSee  p.  532  ) 

Reeiat  exploration  it  at  timca  neceeiiHry,  and  hat  ilx  advantagei.  It 
may  be  adopted  in  virgins  when  a  vaginal  eiaminatinn  ii  not  advis- 
able. It  perroila  of  the  flnser  reaching  further  hack  than  by  the 
vKBina,  and  in  the  c^e  of  tumors  gives  further  knowledge  aa  lo  aiz« 

Sound  aiwl  Spttitluit. — Having  completed  the  examination  by  the 
hands,  it  is  nec<«9»ry  in  sonic  cases  lo  obtain  further  informatioii  by 
means  of  the  uleriae  sound  and  the  vaginai  tpeeulum.' 

Mf.(Uof  Vting  IK»  Sound. — Before  using  Ibis  in^troment  the  potai- 
bilityof  the  patient's  being  pregnant  mud  be  negatived  ;  and  it  should 
not  be  employed  by  the  inexperienced  when  inflammation  of  ibe  ulerui 
or  surrounding  tiai^ne  ii>  present.     The  introduction  of  the  i 
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backwards,  according  as  the  uterus  Is  believed  to  be  inclined  it 
raponding  direction.  If  a  marlced  fleiiim  has  been  fett  it  may  ba 
neco'Hary  ti>  increase  the  curve  at  the  distal  end  of  the  sound.  Tbe 
instrument  should  be  held  lightly  by  tbe  forefinger  and  thumb  of  one 
hand,  and  ila  point  guided  lo  the  oe  by  the  forefinger  of  the  other.  Aft 
it  enten  the  cervix,  when  the  uterui  is  in  normal  position,  nr  ant»* 
verted,  Ihestem  will  be  near  the  under  surface  of  ihefymphysis  oubia. 
The  point  mu^t  be  given  a,  forward  diT«clion,  and  this  in  accoinplisbfid 
by  drawing  the  handle  backwards  towards  the  perineum.  When  fullr 
introduced,  it  should  rest  on  that  structure.  In  retroversion,  the  raod« 
of  pniceeding  is  reversed.  The  distance  the  point  has  entered  isreeng- 
nixed  by  tbe  finger  in  the  vagina.  Tbe  knot  or  swelling  on  the  stem, 
represents  two  and  a  half  inches — the  normal  length  uf  the  uterus — 
the  gnwves  mark  fUrther  lengths  of  an  inch.  No  fotoe  must  be  used^ 
the  instrument  should  glide  in  by  the  manipulation  of  the  handle.  If 
resistance  be  fell,  the  instrument  must  be  withdrawn  allghlly,  or  the 
point  moved  about  by  rotattng  the  stem  on  lU  long  axis,  cant  batng 
taken  that  the  sieni  is  not  made  lo  rotate  on  Its  point  caught  in  a  fold 
of  mucous  membrane. 

Diagnottie  Utt*  0/  the  Vlerint  Sound  — 1.  Oantlriefion  0/  tkt  emi» 
may  berecogniaed  il  the  lumen  he  Um  small  t>i  permit  the  proha  lo 
paas  [very  rare) ;  the  narrowing  from  flexion  is  reougniaeil  by  theaeal 
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of  arrest,  and  by  the  special  manoeuvre  necessary  to  overcome  it,  such 
as  tilting  the  sound  in  a  certain  direction,  or  having  to  press  the  fundus 
upwards. 

2.  The  Length  of  the  Cavity. — The  normal  length  is  two  and  a  half 
inches.  It  will  be  found  elongated  in  (a)  recent  delivery  :  the  normal 
size  is  not  reached  till  the  third  or  fourth  week.  In  repeated  exami- 
nations a  stendily  diminishini;  length  of  the  cavity  is  valuable  evi- 
dence of  recent  parturition.  Under  various  conditions,  the  diminution 
in  the  size  of  the  uterus  is  arrested  (subinvolution) ^  both  after  delivery 
at  the  full  time  and  after  abortions.  Usually,  in  this  condition,  it  will 
be  found  three  and  a  half  inches,  but  may  be  considerably  beyond  this. 
(b)  In  hypertrophy  from  chronic  congestion,  metritis,  and  malignant 
aisease  of  the  body,  it  may  measure  three  and  a  half  inches,  (c)  From 
uterine  tumors.  The  amount  of  elongation  is  greatly  dependent  upon 
their  seat;  if  subperitoneal,  the  increase  may  be  slight;  as  they  ap- 
proach the  mucous  surface  the  tendency  is  to  lengthen  the  cavity.  A 
tumor  of  the  fundus  may  give  an  apparent  shortening,  (rf)  The  elon- 
gation may  exist  in  the  cervix  only;  in  the  vaginal  portion  this  may 
arise  from  hypertrophic  elongation  of  both  lips.  It  may  thus  meiisure 
four  to  five  inches,  and  has  been  found  as  much  as  nine  inches.  The 
portion  above  the  vagina  may  hUo  be  elongated  from  dragging  of  the 
uterus  upwards  by  tumors,  (e)  The  cavity  is  shortened,  from  defective 
development  (infantile  uterus);  in  partial  inversion  of  the  uterus; 
from  adhesions,  in  tumors ;  in  the  atrophic  state  in  the  aged  ;  in  hyper- 
involution,  where  the  normal  process  has  been  in  excess. 

3.  Displacements  of  the  Uterus. — These  are  readily  determined  by 
the  direction  in  which  the  sound  pa.«ses. 

4.  To  Ascertain  the  Connection  or  Non- connection  of  Thimora  xoith  the 
Uterus. — If  the  sound  passes  directly  into  the  tumor  it  proves  it  to  be 
uterine.  A  large  sub-involuted  uterus  may  thus  be  distinguished  from 
other  swellings.  A  swelling  behind  the  cervix  may  thus  be  deter- 
mined to  be  the  fundus,  or  (something  occupying  Douglas's  pouch.  If 
the  sound  docs  not  pass  directly  into  the  tumor  it  may  still  be  uterine, 
or  have  uterine  attachments.  The  point  is  to  be  decided  by  whether 
the  moving  of  the  tumor  conveys  motion  to  the  sound  or  vice  versa. 
The  non-uterine  nature  will  be  further  con  firmed  if,  by  aid  of  the  sound, 
the  uterus  and  tumor  can  be  partially  separated  from  each  other. 

5.  The  sound  is  further  of  service,  in  elevating  the  fundus  or  drawing 
it  forward^  so  as  to  bring  it  within  reach  of  the  combined  internal  and 
external  manipulation,  to  determine  more  accurately  the  size  of  the 
organ. 

6  In  the  Diagnosis  of  Inversion  of  the  Uterus  from  a  Polypus  Pro- 
jecfmg  through  the  Cervix. — In  both  cases  a  rounded  tumor  is  felt  pro- 
truding from  the  os.  In  inversion  the  sound  cannot  be  passed  upwards, 
as  the  cavity  of  the  uterus  is  inverted  and  obliterated,  whereas  if  the 
case  is  one  of  polypus  the  sound  will  pass  by  its  side  into  the  uterine 
cavity. 

The  Speculum.  —  Ferguson's  tubular  glass  speculum  is  the  best 
adapted  for  general  use.  Of  the  bivalve  form,  that  known  as  Gusco's 
is  now  mostly  preferred.  A  good  window  light  is  the  best,  and  it 
should  be  on  a  level  with  the  bed.  Where  the  light  is  bad  the  tubular 
form  of  instrument  has  a  decided  superiority  in  illuminating  power. 
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HbouM  ftrliflciftl  Jtghl  be  Decenary,! 
I  he  obeerver's  e;«i. 

The  l»ter»l  position  of  the  pKtient  should,  if  punible,  be  iid«pt«d. 
It  ie  le«  trying  to  her,  and  iuffluient  in  tbo  niijorit;  of  c*s««.  Al 
time*,  hiiwever,  with  Fer^iisoa'a  e[ie('uliirn,  «eD)a.j  fail  V>  ^iiink  view 
nf  ibe  oi  in  llie  Inlernl  piialtjim,  wbcn  we  m&y  suoceed  in  ths  durMl. 
The  shiiuldera  of  the  patient  must  not  be  <m  a  higher  level  than  Iba 
bultocltt.  The  drees  thould  be  carerullj  adjueled  so  aa  not  tu  expose 
snv  part  of  the  thif(h«. 

Unving  uiled  the  instrument,  and  holding  it  in  Ihe  right  band,  we 
gently  leparate  the  labia  with  the  flntjereo?  the  left.  With  Ibem  tor 
H  guide,  the  initrument  i*  presented  at  the  orifice  of  the  vagina;  wa 
then  pr«u  it  baiikwardi  auu  to  depr««s  the  perineum,  and  with  aalight 
rotary  action  introduce  it  within  the  oriflcs.  The  direuUon  ia  now  to 
beubsnged  backwards,  to  make  It  glide  over  the  perineum,  not  upward* 
towards  the  uterus.  When  once  fully  introduced,  (be  outward  end 
should  be  depreued  well  on  the  perineum,  and  if  the  cen'iz  does  not 
present  pr>iper1y  at  the  inner  orifice  itA  poiitioii  may  be  altered  by  ■ 
gentle  rotary  movement  of  the  speculum. 

When  the  bivalve  ipeculum  is  used,  care  must  be  taken  that  it  ia 
intniduced  fairly  behind  the  cervix  before  the  blades  are  expanded. 
The  opening  up  of  the  blades  must  be  dane  slowly  and  oarefully, 
watching  the  efToct  meanwhile. 

The  above  ronns  are  those  in  general  uae,  and  are  serviceable  for 
inspection,  or  when  topical  appUcBiiimi  to  the  uterus  have  to  be  made. 
When  any  surgical  procedure  >«  neceuary,  the  duckbill,  or  Sims's 
speculum,  hat  decided  advanlagee.  It  necesaiiatei  an  aasi'taiil  lo  hold 
iti  but  this  drawback  hai  been  overcome  by  various  mndifi cations.  In 
using  it  the  piisltion  of  the  patient  is  of  great  importance.  The  semf- 
prone  position  is  necessary,  so  as  t«  permit  of  the  full  distenliun  of  the 
vagina  by  air. 

Pelvic  Diadnosis. 

1.  XomuU  Pi>«U!on  and  llchiiong. — To  the  examining  finger 
the  vagina  slioiild  feel  soft,  moist,  elaittic,  luid  roomv.  without 
any  t\tlncs8  or  hardueas  on  one  side  as  compared  with  the 
cither.  The  cervis  titeri  is  readily  reached  and  the  oa  fell, 
King  at  the  etid  of  tlie  examining  finger,  when  fully  inlrodiicod. 
"the  direction  of  the  cervix  ie  downwards  and  haekwards. 
looking  to  the  coccyx.  Through  the  superior  vaginal  wall 
the  hodj-  of  the  nlerus  cnu  iVei^iiently  be  felt  freely  mobile, 
and  by  the  bimanual  method  it  can  ttien  be  reudily  brought 
between  the  two  hands.  But  otiva  it  haa  a  backward  direction 
and  then  the  anterior  eul-de-snc  is  felt  empty.  Tu  ihc  exam- 
ining finger  the  ci^rvii  should  feel  freely  mobile,  and  no  fulness 
or  hardncas  should  be  felt  at  either  side.  By  pressing  upward, 
the  supravaginal  portion  of  the  cervix  can  be  defined,  and 
a  curve  felt  when  tliere  is  anv  degree  of  flexion  where  it  joins 
the  body  of  the  uterus.     E'ressing  back  ilie  perineum  the 
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finger  should  feel  everything  soft  and  elastic  behind  the  uterus 
in  the  posterior  fornix.  Tlie  rectum,  however,  may  contain 
feces,  but  these  can  be  readily  detected  by  the  peculiar  con- 
sistence and  by  the  sense  of  pitting  ou  pressure. 

2.  Displacements  of  the  Uterus. — There  can  be  no  true  dis- 
placement without  a  change  in  the  relative  position  and  direc- 
tion of  the  cervix.  But  the  position  and  direction  of  the 
cervix  alone  give  no  certainty  as  to  the  position  of  the  fundus, 
as  the  uterus  is  often  flexed  upon  its<*lf  The  bimanual  method 
and  use  of  the  sound  are  often  required  to  confirm  or  correct 
the  impressions  derived  from  digital  examination. 

(a)  Anteversion  is  fre<]uently  a  normal  or  congenital  condi- 
tion. The  cervix  looks  more  backward,  the  finger  defines  the 
supravaginal  portion  running  forward,  and  the  body  can  be 
felt  freely  movable  through  the  suj)erior  wall.  It  can  readily 
be  brought  between  the  two  hands,  and  the  size,  form,  and 
mobilitv  decide  it  to  be  the  uterus. 

{b)  Anteflexion. — The  cervix,  owing  to  the  flexion,  may  be 
in  its  normal  situation,  or  may  even  look  forward.  The  curve 
in  the  upj)er  portion  of  the  cervix  and  the  body  in  front  can 
be  readily  felt.  A  small  fibroid  growth  in  the  anterior  wall 
may  give  the  same  signs,  but  by  the  bimanual  examination, 
aided,  if  necessary,  by  the  sound,  the  fundus,  and  the  irregu- 
laritv  in  the  anterior  wall,  can  be  defined.  Inflammation  of 
the  cellular  tissue  in  front  of  the  uterus  may  also  simulate 
anteflexion,  but  by  the  method  just  referred  to,  and  by  atten- 
tion to  any  tenderness  and  impairment  of  mobility,  a  correct 
diagnosis  should  not  be  diflicult. 

(c)  Retroversion. — Here  the  cervix  is  displaced  forward 
and  looks  down  the  vagina,  or  it  may  be  directed  upward. 
The  supravaginal  portion  is  felt  through  the  posterior  fornix 
running  backward  with  no  angle  of  flexion.  In  extreme  cases 
the  bodv  can  be  felt.     Binumuallv  n()thin<c  is  felt  in  front. 

{(/)  Retroflexion  and  Retroversion. — The  cervix  is  displaced 
forward  and  lies  in  the  axis  of  the  vai^ina.  Xothinjj  is  felt  in 
front,  but  posteriorly  a  firm  rounded  body  can  be  defined 
occupying  Doughw's  pouch.  Usually  the  curve  of  flexion  can 
1)0  made  out.  These  signs  may  be  simulated  by  a  myoma  in 
the  posterior  wall  of  the  uterus ;  and  by  inflammatory  de- 
posits, or  blood,  in  Douglas's  pouch.  (See  also  p.  527  and  pp. 
i')'V^-i'h\V).)  The  true  condititm  mav  l)e  decided  by  the  biman- 
ual  method  of  examination  and  by  the  sound,  but  the  diag- 
nosis in  these  hitter  cases  does  not  rest  on  physical  signs  ahmc, 
the  history  must  be  associated  therewith. 
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ie)  ProlupniLt  uf  UtiTitsand  Vugiim. — lu  the  minor  flcgrew 
of  prola|)He  ol'  the  uUtiis,  the  txtudititms  uru  thuse  of  retro- 
version, with  iiii'r*ii8wl  mobility,  or  roiftseil  slate  of  the 
vagina.  In  severer  I'orni^.  mid  wh^ii  eompli-le,  it  is  asraciated 
with  prolaiise  of  the  aiiierior  lovstocelet  ur  (msterior  walls 
(rectocelu).  The  bulging  oiitward  iif  the  walls  and  the  rel«- 
live  position  of  the  cervix  readily  indicate  the  condition  of  the 
parte.  When  not  wholly  protrnding,  or  after  rcplseenient,  by 
asking  the  patient  to  bear  down  fiircibly  the  mode  (if  jindujiec 
inav  be  traeed  by  the  finger  or  watched  bv  the  eye. 

Care  indeterminiug  the  exact  [Kisilion  of  the  cervix  and  th« 
OS  uteri  will  prevent  mistakes  being  niude  as  t>i  the  exact 
relations  of  the  structurea.  A  tumor  may,  however,  prnlrmle 
from  the  vagina  with  the  os  uteri  in  its  centre,  from  hyper- 
trophic elongatiim  of  the  cervix ;  but  here  the  finger  will  poaa 
readily  into  the  vagina  all  round  the  tumor,  and  the  sound 
will  be  found  to  paea  considerably  beyond  the  normal  len^h. 
The  abaeuce  of  the  os  nt«ri  and  the  history  will  readily  diS^- 
entialc  an  inversion  of  the  uterus  or  other  tumor. 

The  uterus  may  be  displaced  forward  so  as  to  lie  behind  the 
symphj'sis,  or  barkward  into  the  hollow  of  the  sacrnm,  or 
more  or  less  to  one  side,  but  these  chanpa  are  always  associ- 
ated with  well-marked  swellings  or  tumore,  the  cause  of  the 
displacement.  Inllnmmatory  adhesions  nmy  also  draw  ibe 
uterus  out  of  place  without  the  presence  of  swellings;  it  will 
then  be  towards  the  side  where  ttic  mischief  lies ;  in  the  uthur 
cases  it  is  to  the  opposite  side. 

Vrrvix  Uteri. — In  examining  the  condition  of  the  vaginal 
p«irtion  of  the  cervix,  its  stxe,  form,  and  consistence,  together 
with  the  degree  of  potency  of  the  os,  have  to  be  observed.  It 
is  fimnd  smaller  thiin  normal  in  "infantile"  uterus,  and  in 
the  atrophy  of  advanced  years.  It  may,  on  the  other  hand,  be 
longer,  in  "conical  cerrii."  and  when  hvpcrirophied.  'n)ere 
is  a  congenita)  peculiarity,  with  a  small  anterior  and  large 
posterior  lin.  giving  the  appc^tnincc  of  a  curve  in  the  lower 
portion  of  tlie  cervix.  The  os  uteri  in  nulliparae  is  small,  cir- 
cular or  ovoid,  in  those  who  have  borne  children  it  is  trnns- 
veree,  often  fissured  generally  more  on  one  side  than  the  other, 
and  slightly  patent.  The  rare  conditions  of  occiusion  or  ste- 
nosis can  be  readily  made  out  by  means  of  the  8|)eculum  and 
sound. 

The  ra^rvix  should  feel  unifonnly  BUiiH)th  and  of  equal  con- 
^stcuce,  liki'nf^d  to  the  sensation  on  touching  the  piiiut  of  the 
nose.     In  prcgiiuucy  it  is  softened.   In  diseased  conditions  tlie 
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parts  (mostly  around  the  os)  will  feel  soft  and  velvety,  or 
hard,  indurated,  swollen,  or  nodulated.  Small  pea-like  bodies 
may  be  felt  around  the  os,  due  to  distended  Nabothian  folli- 
cles, and  small  mucous  polypi  may  also  be  found  projecting 
from  the  os. 

The  speculum  is  oft^n  recjuired  to  ascertain  the  exact  state 
of  the  cervix,  and  to  determine  the  origin  of  a  vaginal  dis- 
charge. It  should  not  be  used  in  cases  ot  well-marked  cancer 
of  the  cervix,  and  the  practised  "  tactus  "  soon  admits  of  its 
being  dispensed  with  in  a  number  of  other  states  for  diagnostic 
purposes  merely.  The  conditions  of  the  parts  thus  revealed 
vary  greatly,  but  are  chiefly  associated  with  chronic  cervical 
catarrh.  In  nulliparae  tlie  cervix  may  ap{)ear  normal,  but 
issuing  from  it  may  be  seen  a  clear,  glairy,  very  tenacious,  or 
it  may  be  a  muco-purulent  fluid.  Frecpiently,  however,  the 
OS  is  surrounded  by  a  red  vascular  ring,  or  small  angry 
patches.  In  multipane  the  os  is  more  patent,  the  edges  are 
everted,  revealing  the  red  inflamed  mucous  membrane  of  the 
canal  (the  old  idea  of  ulceration).  If  lacerati(ms  exist  the 
ectropion  is  proportionately  increased,  and  when  extensive 
may  present  a  widely  gaping  angry  surface.  At  times  the 
inflamed  area  presents  a  granular  appearance,  and  when  the 
subjacent  glands  are  obstructed  small  prominent  cysts  form, 
scattered  about  the  os  ("follicular  erosion").  The  surface 
may  also  be  covered  by  abundant  granulations,  with  the 
cervix  swollen  and  enlarged  from  parenchymatous  inflamma- 
tion. When  the  ectropion  is  extensive  and  due  to  severe 
laceration,  the  condition  may  be  recognized  by  means  of 
tenacula  inserted  into  both  lips,  drawing  these  in  upon  one 
another  the  raw  looking  surface  will  generally  disappear  and 
the  natural  form  of  the  cervix  be  rcst'jred ;  there  may  still, 
however,  be  some  angry  points  on  the  vaginal  surface  proper. 
True  chancres,  condylomata,  and  syphilitic  ulceration  are  to 
be  met  with  on  the  cervix,  but  they  are  rare.  The  history 
will  materially  aid  in  the  diagnosis. 

Malignant  Diseases  of  the  Cervix. — Epithelioma  occurs  in  two 
forms,  a  superficial  ulceration  excavating  the  cervix,  with 
little  or  no  tendency  to  papillary  sprouting;  and  a  papilloma 
sprouting  from  the  vaginal  portion,  and  extending  or  pro- 
jecting into  the  vagina,  but  with  little  or  no  tendency  to 
involve  its  walls  (cauliflower  excrescence).  These  forms  pro- 
duce at  first  very  little  hardening  of  the  adjacent  tissue,  but 
infiltration  does  occur  to  some  extent  where  the  disease  is  far 
advanced.     Medullary  carcinoma  is  the  more  frequent  form. 
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The  vaginal  portion  of  lin'  ciTvix  i)ecomes  either  uniformly 
indurated  and  tumefied  or  several  hard  nodules  are  formra. 
The  tendency  ia  to  rapid  infilirativiu  of  tlic  aiirroundin»  tissues, 
with  uleeratiuQ  and  deetruction  of  the  pnrle  forming  the  cans). 
Il  is  oonseijucntly  seldom  xeen  until  these  changes  have  oc- 
curred. Ttie  cervix  then  presents  Ui  the  finger  a  rinf?  or  ciip 
of  dense  indurated  tissue  filled  with  softened  pulpy  tissue 
undergoing  sloughing  or  ulcerative  changes.  The  uterus  b 
at  this  stage  fixed.  The  infillralicm  muy  l)c  felt  entendiog 
into  the  broad  Hgameuls,  or  the  indnrution  iiiny  have  extended 
along  the  vaginal  wall,  involving  the  bludiler  nr  recinm.  or 
hoth.  At  limes  the  vagina  may  he  fo  blocked  up  that  the 
finger  can  be  passed  only  a  short  wav. 

These  characters  arc  too  pronounced  to  he  readily  mistaken, 
but  in  the  earlier  slage  of  these  diseases  the  diagnosis  is  often 
very  uncertain  even  to  men  of  experience.  When  doubt  is 
felt  a  small  portion  of  the  tissue  may  be  removed  for  micnt- 
scopic  examination.  A  condition  whieh  is  liable  to  be  mis- 
takrn  lor  malignant  disease  is  whei-e  the  cervix  is  enlargeil 
and  indurated  from  chronic  inBummation.  The  diagnosis  is 
rendered  more  difficult  when  (he  ns  is  patent,  and  ulcerations 
or  granulations  are  prweni.  Many  means  have  been  sug- 
gest«d  to  determine  between  the  benign  and  maligrmnt  forms 
of  disease,  but  the  microscope  is  the  imly  reliable  one. 

ITfte  Omn^— With  the  forefinger  of  the  one  hand  in  the 
vagina  or  rectum,  and  pressing  well  doun  with  the  other  from 
above,  it  is  just  possible  to  deliHe  clearly  the  ovary.  But  in 
many  cases  where  the  woman  is  healthv  and  in  good  condition, 
witli  a  moderate  degree  of  fat  in  the  abdominal  wall  and  pad- 
ding the  pelvis,  one  is  as  likely  lo  fail,  es[>eeially  when  tbe 
ovarj-  is  normal.  When,  however,  the  organ  is  diseased. 
enlarged,  or  tinner  than  normal,  and  when  displaced,  it  can 
genemllv  he  felt.  Any  adhesion  or  thickening  of  the  parts 
around  ft  obscum  the  examination ;  the  isolate<l  mobile  round- 
ni-tts  of  the  organ  is  Itist  in  diffused  or  irregular  hardness.  Th« 
usual  situation  is  to  the  side  of  the  vagina  and  posterior  to 
the  cervix;  at  timra,  but  rarely,  it  is  \n  frouL  Oflen  il 
will  be  found  prolajisoi,  lying  in  the  pouch  of  Douglas.  The 
size,  ctmsistence,  and  degree  of  tendcrtii!fi>  must  lie  noted. 
The  healthv  ovary  is  scnsilivf  to  pn-ssuni ;  when  diseased  it  is 
otlfln  aculcSy  Ktnder.  the  pniti  being  iissoeinteil  with  a  [icculiar 
sickening  feeling.  From  Jnflnmmation  the  o«iry  may  attain 
the  sixo  of  a  large  walnut  or  smnll  hcn'sogg;  when  lai^r  It 
is  due  to  the  formation  of  cysts ;  the  organ  may  then  feet  di»- 
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tinctly  elastic.  Ovarian  cysts,  which  occupy  the  pelvis  but 
do  not  extend  into  the  abdomen,  liave  to  be  differentiated  from 
cysts  of  the  broad  ligament,  dilatation  of  the  Fallopian  tubes, 
pelvic  abscess,  pregnancy  and  extrauterine  pregnancy,  pelvic 
na^matocele,  intestinal  prolapse  in  Douglas's  pouch,  retro- 
flexed  uterus.  For  the  special  diagnosis  the  systematic  works 
must  be  consulted. 

Affections  of  the  Vulva  and  .Orifice  of  the  Vagina. — These 
parts  are  liable  to  many  affections,  common  to  the  body  gen- 
erally, such  as  eruptions  of  the  skin,  simple,  erysipelatous,  and 
syphilitic  inflammation,  abscesses,  cysts,  congenital  malforma- 
tions, etc.,  for  an  account  of  which  the  systematic  works  must 
be  consulted.  Here  those  only  can  be  referred  to  which  are 
likely  to  complicate  a  vaginal  examination,  or  are  re<iuired 
to  elucidate  some  special  symptom.  1.  Jncreaaing  aemilive- 
ness  or  pain  on  maKing  an  examination,  may  arise  from 
inflammation  of  the  vulva,  vaginitis,  fissure  of  the  vaginal 
orifice,  small,  highly  vascular  and  sensitive  points  in  the 
mucous  membrane,  or  a  similar  general  condition  around  the 
orifice.  These  conditions  are  associated  with  a  strongly 
spasmodic  condition  of  the  sphincter  vaginaj,  and  constitute 
what  has  been  termed  "  vaginismus.  The  sensitiveness  may 
also  arise  from  a  painful  caruncle  at  the  orifice  of  the 
urethra,  or  from  hemorrhoids.  2.  Swelling  or  tumors  of  the 
labin.  We  may  have  abscess,  varicocele,  thrombi,  inflamma- 
tion of  the  gland  of  Duverney  or  occlusion  of  its  duct, 
dermoid  cysts,  hernia  through  the  canal  of  Nuck  (bowel, 
omentum,  or  ovary),  and  hypertrophy.  8.  Pruritij<,  This  is 
a  common  accompaniment  of  many  s()ecial  affections,  such 
as  various  eru])ti()ns,  and  discharges;  but  it  often  occurs 
without  any  visible  change  in  the  parts.  It  may  arise  from 
local  or  constitutional  causes ;  amongst  these  are  pregnancy, 
the  menstrual  period,  rheumatic  or  gouty  tendencies,  diabetes, 
oxaluria,  cystitis  or  urinary  calculi,  cancer  of  the  uterus, 
pediculi,  scabies,  and  oxyuridos.  It  is  met  with  at  all  ages, 
and  is  frecjuent  from  senile  changes. 

Perihu'tritis  and  ParnmetrlttM. — Two  forms  of  pelvic  inflam- 
mation are  met  with — jxjrimetritis  or  jielvic  peritonitis,  and 
parametritis  or  inflammation  of  the  cellular  tissue  around 
the  uterus.  Although  they  are  pathologically  distinct,  and 
<lo  occur  separately,  yet  practically  they  are  often  combined, 
and  attem[)ts  to  lay  down  signs  for  their  differentiation  have 
as  yet  signally  failed ;  the  best  authorities  are  by  no  means 

4o» 
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agreed.    Amongst  the  diderenccs  tabulated  in  sercritl  Ixxiks 
there  is  no  oue  point  to  which  exception  may  not  be  tukcn. 

Tho  ear1ic4it  sign  is  fuliifen  on  one  side  as  conipiircd  with 
the  other,  or  posteriorly,  the  feeling  of  resistance  ut  the  part 
is  incressed,  and  in  most  uisea  there  wUI  be  tenderne^  on 
pressure.  The  feeling  of  resistance  further  increases  and 
passes  inlu  dlminUhcd  mobility,  harditess  or  indurati-m,  and 
fixation.  The  hardness  may  he  diffused,  like  a  phlegmon,  or 
more  defined,  giving  the  sensation  of  a  tumor.  The  situation 
of  the  hardness  or  tmmir  varies.  The  whole  roof  of  the 
pelvis  may  he  rendered  firm  or  resisting,  the  ulcnis  lying 
embedded  in  the  intluinmatory  products.  More  freiguently 
the  swelling  is  liniitetl  to  one  side  of  the  pelvis,  displacing 
the  uterns  to  the  other.  The  lateral  gwe^ing  may  Im:  ex- 
tensive, lining  the  pelvic  wall,  or  limited  to  the  base  of  the 
broad  ligament.  In  the  latter  case  the  fulne^  and  hard- 
ness will  be  f^lt  immediately  to  one  side  of  the  uterus  and 
above  the  level  of  the  vagina.  Very  oflen  the  infiammatory 
products  are  immediately  behind  the  ut«rus,  lying  in  the 
pouch  of  Douglas,  displacing  the  uterus  forward,  and  at  times 
partially  encircling  the  cervix.  In  these  cases  iheswellmg 
does  not  pass  in  front  of  the  cervix,  but  nl  times  the  cellular 
tissue  between  the  uterus  and  bladder  is  inflamed  hy  itself; 
this,  however,  much  rarer  than  ihc  other  Htuations.  The 
tissues  in  the  immediate  neighborhood  of  cither  ovary  may  be 
Bcpanitely  involved  The  swelling  will  then  be  in  the  poste- 
rior lateral  quarter  of  the  pelvis.  At  times  the  hardness  may 
not  be  readied  by  the  finger  in  the  vagina  but  may  he 
recogniiable  from  above  or  detected  only  by  the  combined 
method.  Although  generally  extensive  and  leadily  recog- 
niced.  yet  it  must  be  remembered  that  the  inflammation  may 
also  he  very  limited  in  extent  and  not  always  associated 
with  hardness ;  a  slight  fulness,  limiteil  in  area,  hut  very 
tender  to  pressure,  may  be  the  only  sign. 

When  the  finijer  receives  the  sensation  of  hardness  and 
(ixal!i>n,  the  mind  naturally  atlaelies  thereto  the  idea  of  thick- 
uras,  and  if  the  urea  be  considerable,  with  marked  signs,  the 
inter  pre  la  liou  is  a  solid  tumor.  This  imprcsaimi  is  fiirlher 
conlirnieil  if  u  similar  sensation  is  im^mrted  to  the  hand 
alMtve.  Nevertheless  no  solid  tumor  ni a v  exist.  An  inftamci) 
and  adherent  peritoneum,  such  as  Douglas's  ]vinch,  nr.iv  feel 
like  a  hard  lump,  and  the  matting  together  of  the  (troari 
ligament  and  intestines,  may  impart  all  the  seDsalion  of  a 
solid  tumor.    Pelvic  in6ammatory  tumors  of  large  extent  an 
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always  of  this  nature,  '*  the  apparent  volume  is  in  accordance 
with  the  extent  of  these  adhesions/* 

The  phlegmon  may  extend  from  the  pelvis  into  the  iliac 
fossa ;  or  forward  and  upward  on  the  abdominal  wall  above 
Pou part's  ligament,  and  rising  upward  as  high  even  as  the 
umbilicus.  In  other  cases  the  inflammation  extends  along 
the  psoas  muscles  and  may  reach  as  high  as  the  kidney,  or  it 
may  have  a  separate  origin  in  this  region.  From  the  pelvis 
the  inflammation  may  likewise  pass  to  the  inner  side  and  front 
of  the  thigh. 

The  differential  diagnosis  of  inflammatory  tumors  from 
others  which  may  be  confounded  with  them  often  rests  on 
other  points  than  physical  signs,  and  especially  on  the  his- 
tory. These  cannot  be  dealt  with  at  length  here.  Among 
the  more  frecjuent  of  these  other  conditions  are — 1.  Pelvic 
Jfiemafocele,  The  diagnosis  is  often  difficult,  and  will  rest 
chiefly  on  the  mode  of  onset,  its  association  with  signs  of  loss 
of  blood,  and  the  course  of  disease.  2.  Retrofiexed  and  retro- 
verted  uterus^  pregnant  or  non-pregnant.  There  is  not  the 
same  degree  of  hardness,  and  there  is  not  in  general  the  im- 
mobility found  in  inflammation,  but  a  retroverted  uterus 
may  also  be  involved  in  a  perimetritis.  3.  ^l  prolapsed  and 
enlarged  ovary  will  be  mobile  unless  it  also  is  associated 
with  perimetritis.  4.  Acmmidatimi  and  hnpadion  of  fecet^. 
The  peculiar  consistence  and  pitting  on  pressure,  the  frequent 
absence  of  pain,  and  independent  mooility  of  the  uterus, 
should  guard  against  errors.  5.  Fibroid  tumors o^  i\\Q  uterus. 
Tlicir  close  re!/ni(m  to  the  uterus  and  mobility,  in  many  cases, 
render  their  recognition  easy  ;  but  when  large  they  may 
become  impacted,  or  there  nuiy  be  intercurrent  attacks  of 
inflamiiuition ;  the  question  then  becomes  one  of  great  diffi- 
culty. Increased  length  of  the  cavity  of  the  uterus,  recog- 
nized by  the  sound,  would  point  to  a  uterine  fibroid. 
6.  Prolapse  of  the  bowel  into  Dongfass  pouch.  There  may 
be  a  true  hernia  of  the  bowel  behind  the  uterus,  pushing  the 
organ  forward,  and  forming  a  well-defined  fulness  or  tumor 
behind.  When  not  inflamed,  it  may  be  recognized  by  its 
peculiar  elastic  resistance,  with  its  repressibility  upward  and 
ready  return.  When  inflamed  and  adherent  it  pres^'nts  a 
hard  tumor,  the  nature  of  which  it  may  be  impossible  to 
(htorniine.  7.  Finally,  the  possibility  of  cancer  of  the  pen- 
ttHif'um,  and  more  rarely  tubercular  deposit,  must  n«)t  be 
overlooked.  Their  recognition  is  dependent  upon  other  con- 
ditions than  those  recognized  by  the  hand. 
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In  cunvlusion,  we  wuuld  reiuArk  tliut  tlie  cuUivalioa  of  the 
habit  uf  a  t»ireful  anil  ihurttugh  exploration  of  the  pelvis  ia 
tiieoalf  sure  means  of  guarding  the  practitioner  against  error. 
We  freijueutly  see  the  att«n(lniit  cunteutcd  with  the  diagnoab 
of  Home  eaeily  reoognixed  condition,  such  tis  retroveraiun  uf  th« 
uterus,  while  he  uverlooks  the  true  cause  of  the  patient's  suf- 
fering— pelvic  [terilonitia ;  or  a  pelvic  cellulilie  may  remain 
imreoognized  because  no  harducsa  is  felt  per  vaginam ;  still 
more  frequently  debility  and  general  symploms  have  been 
attributed  to  the  stomach,  or  to  nursing,  or  to  autemia,  when 
there  was  a  pelvic  origin  for  all,  although  this  remained  uu- 
rocogntzed.  because  the  examination  was  too  cursory,  or  per- 
haps never  thought  of  at  all. 

The  following  genenl  works  ni»y  be  rsrerred  to:  Thorburn,  Pr»c- 
tieal  TtMiiM  on  ibe  OiieBsei  of  Wumca,  London,  1886.— Dunciin, 
(J.  Multhews),  CllnicHl  Lectures  on  DUcoAes  of  Women,  third  edi- 
tioo.  London,  1886.— W«t,  Lei-turvs  on  Diseases  of  Women,  f^urlb 
edition,  wiib  Kddili"ns  by  Or.  Hnltbews  DancHn.  London.  1879.— 
BHrDM,  Clinical  History  of  the  llvdical  and  Sut;gi(.-al  Disease*  of 
Women,  second  edilioo,  London,  18T8.~Grailj  Uewilt,  Palhologj-, 
Ditgnotii,  and  Trentuieiit  of  Ditwei  of  Women,  fourth  edilion, 
London,  1 8S2,— Simpson  (Sir  Jaaief),  "  Works,"  rolume  S,  contain- 
inz  Lectures  on  Diseases.of  Women,  Edinburgh,  1872. — Sobrodar, 
>'  Diteaiei  of  the  Female  Sexual  Organs,"  in  Ziemlsen's  Cvclopndia, 
rol.  X.,  London,  1S76.— Thomas  (T.  GailUrd),  Fnctictil  Tre*l>se  on 
the  Diseases  of  Women,  dfih  edition,  Philadelphk,  IBSO.— Emmet. 
Principles  and  Practice  of  OyuM'ologv,  third  edition,  London,  IS8S. 
— Coil rty.  Practical  Treatise  on  the  Diseases  of  the  Uterus,  Uunriet, 
and  Fallopian  Tubes,  transUted  by  Agnei  Maclnrea,  H.D.,  London, 
IB82,  ■•- 

Manuals  :  Edis,  Diseases  of  Women,  lecond  edition.  London,  1882. 
— Galabin,  StudenU'  Guide  to  tbe  Oi^easei  of  Women,  third  «diliun, 
London,  1H8S.— Uart  and  Barbour,  Muniial  of  Gynw-ology,  Edin- 
burgh, 1882— Ailhill,  Lectures  on  DiEeascs  Praullar  to  Women, 
seventh  ediUon,  Dublin,  1882. 

The  elabnrvU  Bandbucb  der  Fnuenkrankhoilen,  S  vols-iSruitgart. 
1877-82,  edited  by  fitllrolb,  may  be  teferred  to  u  a  cyclopadiu  work 
on  Ihi*  Kiliject. 

Of  speciBl  works,  the  "Hemoin'Vf  Beniiilxand  Goupil,  transit  led 
by  the  N*w  SydenhKin  Society,  London,  1864-07.  may  M  mentioned 
in  oonnectiun  wltb  their  reMarehes  on  Pel v i -peril on i tis.  Sir  Spencer 
Wells,  Dlaenotia  and  Surgical  Treatment  of  Abdominal  Tumon, 
London,  1885— Lawcon  Tail,  P>th«l<^;  and  Trealroont  of  DiMata 
of  the  Uvaries,  fourlh  edition,  BinninKham,  18e«-— l>eMle«,  Ovarian 
Tumors,  New  York,  1878.— P^n,  Dingnotlia  «l  Tniit<-.ment  dea 
*"  -  K  de  I'Abdomen  et  du  lt*>»ln,  2  *ol>  ,  Pant,  1880-85.  — Mont* 
_, .  The  Si^nt  and  Hympiomi  of  Pnr(tnanuy.  secind  ednlnn, 
»ndon,  1860.— Skene,  Discuses  of  Ibo  Bladder  and  Urethra  in 
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CHAPTER    XVI. 

THE  PHYSICAL  EXAMINATION  OF  THE  CHEST 

AND  ABDOMEN. 

Part  I.  Physical  Examination  of  the  Lungs. 

Regionally  the  chest  is  usually  divided  as  follows :  The 
anterior  regions  are  the  clavicular ^  the  supraclavicular^  the 
mb'clavicular,  the  mammary,  the  suprasternal  (or  the  jugular 
fossa),  and  the  if/er/ia/ (upper, middle, and  lower).  The  lateral 
regions  are  the  axillary  and  the  infra-axillary.  The  posterior 
regions  are  the  suprascapular,  the  scapular  (including  the  supra- 
and  infraspinous  spaces),  the  interscapular,  and  the  infrascap- 
ular.  Such  words  as  *'  vertical,"  "  above,"  *'  below,"  etc.,  are 
always  to  be  understood  in  the  anatomical  sense,  as  if  the 
j)atient  were  standing  erect. 

No  detailed  description  of  these  regions  need  be  given,  as 
the  names  s{)eak  for  themselves,  and  in  all  cases  where  great 
exactitude  is  required,  it  is  preferable  to  indicate  the  point  to 
be  noted,  not  by  simply  naming  or  sub-dividing  the  region  in 
which  it  lies,  but  by  taking  some  definite  anatomical  land- 
marks, such  as  a  rib,  the  midsteruum,  a  vertebra,  or  the 
clavicle,  and  giving  exact  measurements  from  these  points. 
For  this  purpose  the  observer  should  always  be  provided  with 
a  measure  of  length,  and  it  is  well  to  have  it  doubly  divided 
according  to  English  inches  and  eighth-parts  of  an  inch,  and 
according  to  the  French  metric  scale  which,  with  decimal  sub- 
divisions, is  almost  universally  used  on  the  continent  in  all 
medical  observations.  It  is  convenient  also  to  have  a  scale  of 
inches,  or  of  centimetres,  marked  on  the  upi)er  surface  of  the 
ploximeter,  but  care  should  be  taken  that  the  markings  are 
accurate  from  end  to  end. 

The  methods  of  investigation  pursued  in  the  physical  exam- 
ination of  the  lungs,  are  inspection,  palpation,  mensuration, 
l)ercussion,  and  auscultation. 

inspection. 

This  should  be  conducted,  if  possible,  with  the  thorax  quite 
ex|)osed,  but  for  a  variety  of  reasons  it  often  happens  that 
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onl^  a  partial  view  can  be  obtained.  Then,  if  it  is  possible,  the 
patient  should  be  placed  in  the  sitting  posture  to  enable  the 
observer  to  view  the  chest  from  all  points,  and  especiallj  from 
above  downward  over  the  shoulders.  The  light  should  be 
sood  and  should  fall  directly  on  the  chest ;  the  attitude  should 
be  erect,  yet  unconstrained.  Too  long  exposure  of  the  cheat 
is  to  be  avoided,  and  shawls  can  be  used  to  lessen  the  danger 
of  catching  cold.  The  points  to  which  attention  is  directed 
in  this  survey  are:  (1)  Tlie  shape  of  the  chest.  (2)  The 
movements  of  its  walls. 

The  Shape  of  the  Cltesi, — This  can  be  estimated  in  a  general 
way  by  the  eye ;  but  the  circumferential  shape  is  accurately 
determined  by  the  "cyrtometer,"  an  instrument  perfected  by 
Woillez ;  and  by  it  also  the  relation  which  the  two  halves  of 
the  thorax  bear  to  each  other  can  be  gauged.  A  very  handy 
form  of  cyrtometer  can  be  improvised  with  two  pieces  of 
ordinary  composition  gas-pipe,  united  by  a  piece  of  India- 
rubber  tubing  as  a  joint.  The  joint  is  applied  directiv  over 
the  spinous  processes  and  held  ^rmly  in  i)osition.  The  two 
pieces  of  pipe  are  then  brought  round  the  sides  and  moulded 


Fig.  96. 


Circomfi.'renc©  -^  80  centimetres. 

Transvene  aection  of  healthy  iwlult  rheat  opon  level  uf  rterno-xiphoiii 

articiilutiiin.    (Dr.  Gee.) 

accurately  to  all  the  inequalities  in  the  chest  wall.     Thev  are 
crossed  in  front,  the  one  above  the  other,  and  a  mark  should 
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be  made  on  them  to  indicate  exactly  the  mesial  line  of  the 
sternum.  The  joint  allows  them  to  be  removed  without  de- 
stroying the  "  set ;  *'  the  apparatus  is  adjusted  on  a  sheet  of 
paper,  and  a  tracing  made  with  pencil  or  ink.  The  measure- 
ment is  usually  made  about  an  inch  below  the  level  of  the 
nipple,  or  at  the  sterno-xiphoid  joint. 

In  the  healthy  child  the  typical  chest  is  somewhat  circular, 
while  in  the  adult  it  takes  the  form  of  an  ellipse,  the  trans- 
verse diameter  exceeding  the  antero-posterior.*     (See  Fig.  96.) 

The  variations  from  the  typical  forms  are  considerable,  and 
are  quite  consistent,  in  many  cases,  with  a  healthy  condition 


Fio.  97. 


Fio.  98. 


f 'ircuniference  —  57.6  coutimetro*. 

Pigeon-breast.  Tracing  taken 
from  a  child  'of  seven  years. 
Dotted  line  indicates  the  natural 
shape  at  mnie  age.     (Dr.  Gee.) 


Circumference  —  42.75  centimetres. 

Rickety  chest.  Dotted  line 
indicates  the  shape  of  chest  in 
an  infant  about  the  same  age. 
(Dr.  Gee.) 


of  the  thoracic  organs — occupation,  accident,  and  various  con- 
ditions inducing  the  changes.    There  are,  however,  two  typical 


1  The  following  table,  given  by  Dr.  Gee,  illustrates  the  circumference,  ^nd  the  ratio 
of  the  (liametem  to  the  circumference  in  healthy  chests  at  different  ages.  All  the 
metiAureuients  are  taken  on  a  level  with  the  sterno-xiphoid-joint. 


Age. 

Actual  circumference. 

Ratio  of  diameters  to 
circumference. 

Antero-iKMterlor. 
26 

Transverse. 

3  months 

»                 •                  ■                 •                 • 

14»^  Inches  (37.6  c.) 

29 

2  years 

•                 •                 •                 •                 • 

18         "        (46.75c  ) 

26 

32 

M     •' 

•                 •                 •                  • 

29|      ••        (76  c.) 

20 

35 

48     " 

•                 •                 •                 •                 • 

36        "       (89  c  ) 

27 

31 
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deviations  from  the  normal  which  are  tolerably  constant  in 
their  characters ;  the  one  is  the ''  pigeon-breast,"  and  the  other 
the  "rickety  chest." 

In  the  pigeon-bread  (see  Fig.  97)  the  sides  are  flattened,  and 
the  sternum  is  carried  in  advance  like  a  keel.  It  occurs  in 
childhood,  when  the  ribs  are  yielding  and  adapt  themselves 
readily  to  any  shape,  from  diseases  m  which  great  strain  is 
tlirown  upon  the  lung  as  in  whooping  cough,  measles,  etc., 
and  is  especially  liable  to  take  place  in  a  rachitic  subject 

The  deformity  that  results  from  rickets  alone  is  a  contrast  to 
this.  (See  Fig.  98.)  In  it  a  constriction  occurs  in  the  lateral 
region,  and  there  is  not  the  same  sharp  projection  of  the 
sternum,  as  in  the  pigeon-breast.  The  chest,  in  fistct,  becomes 
somewhat  quadrilateral.  In  rickets  also  there  is  usually  more 
or  less  enlargement  of  the  sternal  ends  of  the  ribs,  giving  rise 

Fio.  99. 


Bilateral  enlargcnicnt  of  emphjsenia. 

Inner  line   <'-  eniphjApmatuuK  chmrt. 

Outer  line  -^  a  cirrlo  drawn  to  show  how  ncarlj  the  emphysvmatoui 

apitruachi^  the  circular  shape. 
I>ottetl  line  —  natural  adult  chest. 

Actual  meaturfmenl  in  c«ntime(rea. 
Circumference     —  natural  89.      emphysematous  87.75. 
TransTers*.'.     .     -»       "       2i>.6  "  iTT.aV 

Antero-|Kwtorior  —       "        22.'25  **  2.*).4. 

(Pr.  Gee.) 

to  a  scries  of  little  nodules  or  "  l>eads,*'  which  mav  be  seen  as 
well  as   felt,  constituting  the  so-called   **  rachitic   rosary." 
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These  deformities  do  not  necessarily  indicate  disease  of  the 
lungs,  but  are  frequently  associated  with  it. 

The  two  sides  of  the  chest  are  nearly  symmetrical,  the  left, 
however,  being  usually  a  little  less  in  circumference  than  the 
right.  This  symmetry  is  often  impaired  by  local  conditions 
which  may  be  quite  unimportant. 

Emphyseniatous  C/te^/.— In  well-marked  emphysema  there 
is  a  reversion  toward  the  infantile  type,  in  respect  of  the 
altered  proportion  of  the  antero-i)08terior  to  the  transverse 
diameter.  (See  the  Table,  p.  540,  and  Fig.  99.)  The  chest 
becomes  more  cylindrical,  or,  as  it  is  often  called,  "  barrel- 
shaped  ;  *'  the  sternum  is  more  arched  from  above  downward 
than  in  the  normal  condition,  and  the  costal  cartilages,  along 
with  the  sternum,  present  also  an  excessive  arching  trans- 
versely, so  that  the  front  of  the  bony  case  seems  unnaturally 
bulged  forward,  while  the  lower  ribs  are  laterally  compressed. 
There  is,  however,  this  well-marked  difference  between  the 
emphysematous  and  most  of  the  infantile  deformities,  that  in 
proportion  as  the  former  take  place  after  the  bony  and  carti- 

FiG.  100. 


Unilatcrul  retraction  of  chest ;  confwquent  upon  cirrho«i«  of  loft  lung  in  a  girl  of 
fuurtern  yeant.  The  figures  indicate  autero-posterior  and  transrerse  dianietert,  and 
seiui-<'ircuniferonces  uf  right  and  left  half  of  chest.    (Dr.  Gee.) 

laginous  structures  have  been  consolidated,  the  changes  are 
gradual  and  devoid  of  abruptness.  We  rarely  or  never  find, 
accordingly,  the  pigeon- breast,  or  the  depressed  and  incurvated 
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ribs  of  the  rickety  inliint  amung  the  BiDpliyaeiiiAtoiis  deformi- 
ties of  adult  aec. 

Vnitateral  ehange*  may  also  occur.  Tlien;  may  lie  hulgiiuj 
of  one  side  from  efilision  of  fluid  or  air  into  the  pleural  tiac  ; 
tumors  of  the  lung,  such  as  cancer,  have  a  eimilar  effect,  and 
even  in  pneumonia,  if  it  is  extensive,  there  may  l>e  a  alight 
but  Hecided  increase  on  the  affected  side,  ftefmelion  of  one 
eide  may  occur  from  cicatricial  processes  in  the  lung  tissue, as 
in  phthisis  or  abscess,  nr  from  the  lung  not  expanding  afier 
the  abstffption  of  a  pleural  eJfusion  of  air  or  Hnid.  i8eo  Fig. 
100.)  If  the  retraction  is  extreme,  lateral  curvature  of  the 
spine  is  usually  present,  the  convexity  being  directed  towMnI 
tne  sound  lung,  and  curvatures  of  the  spine  from  other  causes 
mav,  in  tike  manner,  give  rise  to  distortion  of  the  chest. 

The  aub-cluvicular  regions  always  demand  the  most  cnreful 
insjtectigu,  as  a  degree  of  ttattening  there  ollen  attends  the 
deposition  of  tubercle. 

Local  bulgings  may  occur  in  the  chest  wall,  in  the  region 
of  the  heart,  fnmi  |)ericardial  effusion  or  extreme  dilatation  or 
hypertrophy  of  the  organ  itself;  aneurisms  or  tumore  in  any 
part  of  the  chest  may  give  rise  to  similar  deformities,  and  an 
empvcma  when  pointing  does  the  same. 

M(nvmrnt4  of  Ihr  Vhrnt  HW".— In  estimating  these,  the 
student  must  keep  before  his  mind  the  filet  that  in  women  the 
thorax  moves  more  freely  during  respiration  than  in  men; 
the  type  being  more  thoracic  in  the  female  and  more  abdo- 
minal in  the  male.  The  movements  should  be  observed  first 
in  quiet  respiration,  and  then  the  patient  should  be  directed 
to  take  one  or  two  deep  breaths,  filling  the  chest  slowly  and 
fblly.  Both  ins|)ection  and  palpation  should  be  brought  to 
bear  on  the  determination  of  the  amount  of  iiiuvemenL 

The  thoracic  respiratory  movement  may  be  exiujgeraltd  and 
this  is  especially  the  case  when  the  descejit  of  thit  diaphragm 
is  impeded,  as  from  pregnancy,  and  tumors  or  other  condi- 
tions in  the  abdominal  cavity.  On  the  other  hand,  the 
thoracic  movement  may  be  much  rettrieltd,  and  nbdominsi 
respiration  greatly  exaggerated,  as  in  cases  where  the  respira- 
tory forc«s  of  the  chest  are  uL  fault  (as  in  paralysis  of  the 
muscles),  and  the  whole  work  of  respiration  is  thrown  upon 
the  diaphragm.  There  may,  however,  only  be  a  dehcioucy  in 
the  cKpiuision  of  the  thorax  as  a  whole,  ns  in  pronounood 
emnhyscma ;  or  in  the  same  disease  the  lower  zone  may  be 
nicltcd  in  by  the  action  of  the  diaphragm,  whil«  the  upper 
half  is  forcibly  raised  by  the  scaleni  and  steriio-nia«toid  mua- 
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cles,  without,  however,  there  being  a  corresponding  amount  of 
expansion.  In  obstruction  of  the  larynx  and  trachea  (as  in 
cases  of  croup  in  children)  we  find  certain  parts  sucked  in 
during  the  violent  efforts  at  inspiration ;  in  particular,  the 
lower  portion  of  the  sternum,  the  lateral  regions  of  the  chest 
wall  above  the  level  of  the  liver,  and  the  supraclavicular  and 
the  suprasternal  regions.  In  children  the  soft  bones  yield 
readily  to  the  atmospheric  pressure  which  exerts  this  influence 
owing  to  the  air  not  entering  the  lung  freely  enough  to  balance 
it  within  ;  the  amount  of  the  recession  becomes  thus  a  gauge 
of  the  severity  of  the  case. 

Movement  may  l)e  in  abeyance  over  one  side  or  the  other, 
from  extensive  pleuritic  effusion  and  pneumothorax ;  or  from 
retraction  arising  from  non-expansion  of  the  lung  after  old 
pleuritic  effusion ;  or  from  chronic  excavation  or  fibroid 
shrinking  of  the  lung.  Or  the  restricted  movement  may 
only  exist  at  the  bnaCj  the  sound  side  and  upper  half  of  the 
affected  one  being  thrown  into  undue  motion.  Pneumonic 
and  other  consolidations  at  the  base  and  modern  pleuritic 
effusion  give  rise  to  this.  The  movements  at  the  apices  should 
be  critically  observed,  and  here  inspection  and  palpation  are 
very  usefully  combined.  The  observer  standis  oehind  the 
patient  with  a  thumb  on  either  scapular  spine,  while  the 
tips  of  his  fingers  lie  over  the  apices  in  front  immediately 
beneath  the  clavicles.  The  patient  is  then  directed  to  inspire 
fully  and  quietly,  and  by  scrutinizing  the  complex  movements 
of  the  ribs  and  watching  the  rise  and  fall  of  the  fingers,  a 
very  accurate  comparison  of  the  expansion  of  the  two  sides 
can  be  made.  Deficient  expansion  at  either  apex  is  a  very 
important  fact  as  indicating  disease  of  the  lung,  usually 
phthisical. 

PALPATION. 

This  has  already  been  referred  to  as  a  very  important 
adjunct  to  inspection  in  determining  the  expansion  of  the 
upper  part  of  the  chest  {vide  supra),  and  it  will  naturally 
occur  to  the  student  to  employ  it  in  estimating  more  exactly 
than  by  inspection  alone,  deficient  or  undue  movement  in 
other  parts  of  the  thorax.  Palpation  will  also  determine 
the  condition  of  the  intercostal  spaces,  which  may  be  unduly 
prominent,  resistant,  and  wide,  as  in  cases  of  effusion  into  the 
pleura  either  of  air  or  fluid,  or  in  the  region  of  the  heart  from 
pericardial  effusion  ;  or  they  may  be  diminished  in  size  by  the 
approximation  of  the  ribs,  as  in  cases  of  collapse  or  shrinking 
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of  the  lucg.  Fluctuation  or  elnHti'L'Ity  rany  smnetiines  be 
detected  in  the  iutcrcoetal  spiiccsin  chbcs  ot'tiiiiil  effusion,  and 
in  some  ioBtanc«s  pleuritic  friction,  the  vibrationg  from 
auuring  rules  in  the  lungs,  and  the  grating  een^ion  present 
in  some  forms  of  emphysema  mny  be  realizEHl.  Specialty 
t^itder  spots  or  regions  may  nlao  be  detected  during  pnlpatioQ. 
The  condition  of  the  vocal  fremitus,  the  presence  of  pulsations 
and  ibrille  (cardiac  or  nneurismal),  and  of  pleuritic  or  peri- 
cardial friction  fremitus  may  also  be  notwl.  but  these  will  be 
discussed  under  their  respective  heads.  {See  pp.  636,  640, 
65:i,  674.) 

HENSCKATIOK. 

If  the  circumference  of  the  two  sides  is  rei]uired,  the 
student  should  first  mark  in  ink  the  tips  of  the  spinous  pro- 
cesses, some  of  the  vertebrte,  and  in  a  fike  manner  the  mesial 
line  of  the  sternum,  taking  the  centre  of  the  jugular  notch 
iinH  of  the  xiphoid  cartilage  as  guides.  The  se mi -circu infer- 
ence is  taken  from  these  lines,  the  measurements  l>eing  made 
at  exactly  similar  levels,  the  tape  applied  accurately  and  with 
equal  tightness  to  the  chest  wall,  and  the  two  observations 
made  either  on  inspiration  or  expiration,  or  on  both.  The 
level  most  commonly  selected  for  the  measureraeuts  is  about 
two  inches  below  the  nipple  in  a  line  with  the  steruo-xipboid 
joint,  the  advantages  of  this  situation  being  that  it  is  quite 
free  from  bullcy  muscles  and  below  the  scapulie.  A  favorite 
method  of  measurement  is  by  the  double  tape,  which  is  simply 
two  tapes  joined.  Their  line  of  junction  is  placed  exactly 
over  the  spinous  processes,  they  are  brought  round  on  cither 
side,  and  the  circumference  of  the  two  halves  can  he  read  off 
at  once  and  their  relative  degree  of  expansion  noted. 

In  the  average  healthy  cheet  the  rignt  side  is  usually  found 
lo  exceed  the  left  in  circumference  by  about  three-fourths  of 
an  inch.  But  ihe  circumference  of  either  side  may  be  in- 
rreipied  from  morbid  conditions,  as  in  cases  of  effusion  of  air 
or  fluid  into  tlie  pleura  or  pericardium,  in  unilateral  emphy- 
sema, or  in  thoraeic  tuniur.  In  nrdema  of  the  chest  waU 
alsii,  if  the  patient  lies  hubitnally  or  for  any  length  of  timenn 
the  one  side,  the  tluid  will  gnivitittc  so  as  to  increase  the  cir- 
cumference on  that  side.  But  the  circumference  may  be 
diminiKkfd  from  shrinking  ol'  ihe  chcfit  wall  in  collapse  of  the 
lung,  after  pleural  effusuin  or  from  retraction  in  phthisis. 
Discrepancies  may  also  arise  from  deformities  of  the  walla  or 
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from  curvature  of  the  spine.     (_See  shape  of  chest  «a  gauged 
by  the  cyrtometer.  Fig.  100.) 

The  aniero- posterior  diameter  of  the  che^t  may  be  estimated 
by  the  cyrtometer  or  by  callipers,  one  blade  bcine  placed  in 
front  aaci  the  other  behind  ;  and  the  movemenis  of  respiration 


may  be  accurately  determined  by  the  "  che»t  meamirer"  of 
Dr.  Bibson,  or  the  »tethomeier  of  Dr.  Quain,  both  of  whioh 
indicate  on  a  dial  the  degree  of  expansion.  Tlie  ipirameter 
of  Dr.  Hutchinson,  which  measures  the  ({iiantitj  of  air 
breathed  out,  is  used  to  determine  the  "vital  capacity  "  of  the 
lungs';  while  the  tlethograph  of  Kaneomc  gives  tracings  of  the 
movements  of  the  chest  walls.  Marcy's  »»ci(Hio(/r(i/j/i  is  n  very 
handy  and  simple  instrument  for  recording  the  movements  of 
the  chest  walls.  iSeeFigs.  101  and  151;  compare  pp.102 
and  :i4r>.)  All  these  instruments,  however,  are  of  much  more 
value  in  pliysiolc^cal  than  in  clinical  investigation.  Dr. 
Itansome's  "  eAcji?  rufe  "  may  also  occasionally  lio  used  with 
ailvuntiige  to  note  accurately  the  area  of  any  ]>crcu8sion- 
dulness,  or  the  exact  position  of  any  pulsation,  auscultatory 
phenomenon,  etc.,  whidi  it  may  be  necessary  to  record. 
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This  may  be  performed  withmit  anv  instniment,  the  Ungera 
of  the  one  band  acting  as  the"  pleasor,"  and  those  of  the  oUier 
as  the  "  pleximeter,"  But  the  ivory  plesimeter  of  M.  Piorry 
may  be  used  or  the  various  modifications  of  it,  and  the  stroke 
may  be  dealt  by  Wintrich's  hammer.  This  last  is,  as  a  rule, 
only  useful  for  purpoeee  of  demonstration  to  n  largo  class  or 
to  educe  sounds  which  require  a  strong  stroke— «,  i/.,  the 
"  cmckod-pot  sound,"  or  to  elicit  the  note  in  parts  thickly 
padded  with  muscle  ns  in  the  supra-spinous  regions  in  the  back. 
Wb«n  the  pleximeter  is  used  it  should  be  firmly  and  closely 
applied  to  the  skin,  the  percussing  stroke  should  be  delivered 
on  its  centre,  and  if  the  finger  is  used  as  the  pleasor,  care 
should  be  taken  that  the  nail  doee  not  impinge  upon  the  ivory. 
But  the  fingers  give  the  most  delicate  results,  and  in  very 
critical  percueeiou  they  are  indispensable,  as  they  enable  the 
physician  to  estimate  the  degree  of  resistance  to  his  stroke 
with  greater  delicacy  than  by  any  other  method.  The  finger 
playing  the  part  of  the  pleximeter  should  be  unpliiHl  firmly 
ami  flatly  to  the  chest  wall,  and  the  stroke  should  be  as  direct 
uiiO  perpcudicular  as  possible,  with  a  well-con  trolled  inove- 
iiicnt  from  the  wrist  and  not  from  the  elbow.  Care  should 
be  taken  that  no  sound  is  generated  by  the  contact  of  the  sails. 
Occasionally,  "  immediate  "  or  direct  percussion  is  employed, 
the  fingers  striking  the  chest  wall  directly;  this  is  especially 
useful  in  the  clavicular  region,  the  bone  there  acting  us  a  kind 
of  pleximeter  for  the  apes  of  the  lung  behind  it. 

Ib  the  back  of  the  cheat  the  lower  limit  of  lung-percusaion 
is  on  a  level  with  the  tfloth  or  eleventh  dorsal  spine.  In  front 
on  the  right  side  it  ts  bounded  inferiorly  by  the  upper  b<jrd«r 
of  hepatic  duloess— t.  e.,  about  an  inch  and  a  half  l)elow  the 
nipple,  while  on  the  left  side  it  is  bounded  at  the  lower  border 
of  the  third  rib  by  the  cardiac  dulnees.  and  in  the  Icll  lateral 
region  by  the  stomach  and  spleen.  In  the  upper  front,  the 
apices  of  the  lungs  project  to  some  extent  above  the  clavicles 
into  the  supra -da  viuular  spaces. 

The  parts  of  the  chest  which  should  be  most  carefully  per- 
cussv^'d  arc  the  apii-es  both  iu  front  and  behind,  the  inter- 
scapular regiiius,  the  axillarv  r<-|^ons,  and  the  bases.  Each 
poiut  on  the  <inc  side  shoulil  be  carefully  compared  with  a 
similar  point  on  the  other,  and  iu  many  instances  also  with 
different  parts  on  the  saino  side.  £verv  stroke  fthould  be 
made  to  yield  results,  and  no  spot  should  be  lingered  over 
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separately  and  without  comparison  with  others,  as  the  ear  is 
apt  to  get  confused.  If  dull  percussion  is  detected,  especially 
in  the  lower  part  of  the  chest,  it  should  be  tested  with  the 
patient  in  various  attitudes,  for  pleuritic  effusion,  if  free,  will 
be  found,  in  some  instances,  to  obey  the  law  of  fluid  level,  and 
the  area  of  dulness  will  vary  with  the  position  of  the  patient. 
This  is  especially  marked  in  cases  of  hydro-pneumothorax. 
In  percussing  above  the  clavicle,  care  should  be  taken  that  the 
stroke  is  directed  away  from  the  trachea.  It  is  also  well  to 
remember  that  in  health  the  percussion  note  of  the  left  apex, 
esiKicially  in  women,  is  often  a  little  flatter  than  the  right* 

Over  the  healthy  lung  the  percussion  note  is  termed  '^  clear" 
and  the  junior  student  will  do  well  to  contrast  it  carefully 
with  the  note  obtained  over  the  stomach,  which  is  "  tympanitic  ' 
or  drum-like,  and  that  over  the  liver  which  is  "(/it//."  No 
uniform  standard  can  be  set  up  for  the  pulnumary  note  in  all 
case^<,  as  there  are  so  many  modifying  circumstances.  For  in- 
stance, if  the  chest  walls  are  well  covered  with  muscle  or  fat, 
the  pulmonary  note  may  be  very  obscure,  especially  in  the 
back  ;  and  in  such  cases  it  is  only  by  a  careful  comparison  of 
all  parts  of  the  chest  that  a  standard  can  be  arrived  at  for  the 
individual  patient. 

The  percussion  note  over  the  lungs  may  depart  from  the 
normal  in  the  direction  either  of  hj/per-reaonance  or  of  dtUness. 
If  over  one  side  of  the  chest  a  frankly  tympanitic  note  is  got, 
j)neumothorax  should  be  susj>ected,  and  other  signs  will  gen- 
erally confirm  the  diagnosis.  But  a  more  localized  and  much 
less  pronounced  tympanitic  note  may  be  obtained  in  many 
instances  at  the  apex  of  a  hmg  from  tubercular  excavation  if 
near  the  surface;  or  where  there  is  consolidation  of  the  lower 
lobe  as  in  pneumonia;  or  where  the  lower  lobe  is  compressed 
by  ])leural  effusion,  esiMJcially  if  that  effusion  is  advancing  or 
beginning  to  recede.  In  these  cases,  however,  the  tympanitic 
<iualitv  is  usuallv  associated  with  some  diminution  of  reson- 
anoe  so  that  the  note  is  so  far  dull.*  In  emphysematous 
conditions  of  the  lungs  the  mass  of  the  percussion  sound  is 

>  The  nfirniHl  puluionury  itorctiwiuii  nuund  i8  |mn«m.>iiw>«1  of  the  (lualiticM  of  pitch  and 
iiitiMiitit}',  till'  foriiicr  (U-|M*iiiliii|;;  tiiioii  tho  iiuhiImt  of  vilinitions  in  a  given  time,  the 
luttrr  u]M>ii  tlie  niuguitiulo  of  thew)  viliratiuns.  It  hiui,  however,  nu  iliiitinot  niuitical 
i|UiiHty.  no  ^'tinilir**:"  it  is  a  Hound,  not  n  t4»n«>;  an«l  «>  contrHMtx  Mtron^^ly  with  the 
linini-hlvc  not«'  <>4|iirf><l  fnmi  the  air-fllhil  nrKunN  in  the  niMlomcu.  The  pitch  of  the  per- 
riiMiiin  nouml  (l<-|M*n<lM  cliicHy  n|Ktn  tlie  degnf  uf  tenitiun  of  the  thumcir  parietea, 
»lthou{;h  to  ttonic  extent  hIm)  u|M)n  the  deicree  uf  tenniun  of  the  luoK  timue  itnelf.  The 
^renter  the  tenNion  tli«9  lii^lier  the  pitch  and  rie€  reraa, 

-  SliiNia  WHM  the  lirrtt  to  mil  imrtirular  attention  to  thia  tympanitii^  quality  uf  perriu- 
tiion  note  in  oHMeMof  pleural  efTuition,  and  hence  l>y  many  French  oli««rTer«  it  in  deAlgnated 
"bruit  ncotltqut.^' 
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CHB3T.  1 

,  is  lowered 


increased  or  exaggerated,  while  at  the  same  time  it 
in  pilch. 

I^dlaess  over  the  lungs  may  be  due  to  dmngw  in  the  organs 
themselves,  or  in  the  plcunc.  All  forms  of  piilmoaary  cod- 
deuaatioD  lead  to  it,  ^uch  as  pneumonia,  tubercular  or  can- 
cerous diaeiise,  aKiema,  congestion,  cQlla}«c,  etc.  The  duluesa 
in  such  cases  may  affect  any  part  of  the  lung,  but  in  the  great 
mnjoritv  of  instances  the  bases  are  chiefly  involved ;  tuliercular 
consul  id  nti'jn,  however,  is  a  marked  exception  to  this,  the 
apices  being  moat  frequently  aSected,  the  first  hiuls  of  it  bdng 
otlen  obtained  by  n  change  in  the  percussion  note  in  ihesupnt- 
elavicular  spaces. 

Diilneee  depending  on  changes  in  ihe  pleura  may  result  from 
thick  layers  of  lymph  or  fluid  efi'usion ;  in  the  latter  case,  if  il 
is  moderate  and  free,  the  duluess  will  gravitate  M  the  base,  but 
if  the  efTusion  is  large  the  whole  side  may  yield  an  abeo- 
iutely  dull  note,  and  it  may  even  cross  the  mesial  line,  and 
reach  above  the  clavicle.  (.See  Fig.  10(i.)  The  dull  not*  in 
rare  cases  may  dcfiend  nn  pnoumnihorax.  where  the  nir  is 
present  in  such  auantiiy  as  Ui  dljti'nd  the  pleural  cavity  to  il« 
utmtwt ;  if  a  little  air  is  let  aB'  in  such  instances  by  a  hollow 
needle,  a  tynipaDitie  note  becomes  developed-  Thickening  of 
the  pleura  will  diminish  the  pulmonary  resonance,  and  in 
collaiise  of  (he  lung  with  retraction  of  the  side,  the  rwnnaitce 
will,  of  course,  be  seriously  impaired  if  not  altogether  lust.' 

But  area  of  dull  percussion  may  occur  from  other  causa 
than  changes  in  the  lungs  or  pleurs.  Thus  aneurisms  i)r 
dilatations  of  the  aortn,  glniiduliir  tumors,  cancer,  pericurdi&l 
effusion,  nr  dihtu^d  or  hyperl rophied  conditions  of  the  heart 
may  encroach  on  the  limits  of  lung-percussion.  Thi^e  areas 
should  be  carefully  mapped  out.  and  other  signs  will  usually 
guide  the  diagnosis.  The  displacements  of  the  heart,  are  con- 
sidered under  the  head  of  ea^liac  diagnosis.     (8ee  page  •'>6U.) 

The  mtcJccd-pot  found  l^iiruit  de  not  ftA^)  demands  »)>edBl 
mentiun.  Il  is  a  modification  of  tae  tympanitic,  and  can  be 
well  imitated  by  striking  the  bauils  folded  ai^ross  each  other 
over  the  knco.  The  best  method  lo  elicit  il  is  by  a  strung 
stroke,  and  this  is  one  of  the  instances  for  the  use  of  the  per- 
cussing hummer.    The  jiaiient  should  keep  his  mouth  open 
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and  breathe  quietly.  In  the  adult  this  sign  generally  indi- 
cates a  cavity  in  the  lungs,  but  it  may  be  present  in  healthy 
children,  owing  to  the  yielding  nature  of  the  chest  walls. 
Walshe  says  it  is  usually  got  over  the  chest  of  a  crying  infant 
on  expiration.  If  a  patient,  who  develops  this  sign,  inspires 
deeply  and  then  holds  his  breath  during  the  percussion,  the 
cracked-pot  sound  will  disappear.  The  quality  is  most  marked 
in  expiration,  and  it  is  essential  for  the  production  of  the 
phenomenon  that  the  cavity  shall  be  in  free  communication 
with  the  bronchus. 

AUSCULTATION. 

Auscultation  of  the  lungs  may  be  conducted  either  mediately 
by  the  stethoscope,  or  immediately  by  the  application  of  the 
ear  to  the  chest  wall.  The  former  is  the  method  more  com- 
monly employed  in  this  country,  although  in  certain  instances, 
especially  in  the  auscultation  of*  children,  who  are  easily 
frightene<l  by  the  sight  or  pressure  of  the  stethoscope,  the 
direct  mctho<l  may  be  more  advantageous.  But  even  m  chil- 
dren the  stethosc()i>e  is  often  essential  for  exact  observation, 
and  with  a  little  mana^uvre  the  fear  of  the  instrument  can 
usuallv  be  overcome.  In  adults  also  it  is  oft^n  well  to  auscul- 
tate  the  back  of  the  chest  "  immediately,"  a  thin  soft  towel  or 
handkerchief  being  interposed  between  the  ear  and  the  skin. 
In  selecting  a  stethoscope  the  student  should  see  that  it  fits  his 
ear  accurately.  The  form  of  the  instrument  is  not  of  very 
much  conse(|uence,  and  it  may  be  made  of  metal,  vulcanite, 
or  wood.  The  ear-piece  should  be  large  enough  to  cover  the 
whole  concha— say  from  2^  to  23  inches  in  diameter,  and 
slightly  concave  to  admit  of  the  exact  application  of  the  ear. 
The  bell  should  be  large  enough  to  bridge  over  an  intercostal 
space — fron)  an  inch  and  a  sixth  to  an  inch  and  a  (fuarter  in 
diameter. 

The  stethoscope  should  be  a]»plied  directly  to  the  chest 
without  the  intervention  of  any  clothing,  and  it  is  necessary 
that  it  should  be  planted  cpnte  fairly,  so  that  the  whole  of  the 
circumference  of  the  bell  may  be  in  contact  with  the  skin. 
Moderate  ])ressure  with  the  head  will  keep  it  in  position,  but 
care  should  be  taken  that  undue  j)ressure  is  not  exerted,  as  it 
not  only  causes  pain,  but  may  even  impede  respiration  to  some 
extent.  Beginners,  as  a  rule,  are  apt  to  press  far  too  heavily. 
Care  must  be  taken  to  obviate  frictiim  between  any  part  of  the 
patient's  dre^  and  the  stethoscope,  or  between  the  patient's 
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nity  of  the  iiiBtrument.     In 


patients  who  have  much  hair  devehtpeil  on  Ihe  cheat,  iho 
student  muet  be  careful  that  he  di>e>;  not  tuieinke  the  friction 
of  the  hair  with  the  etethosenim.  during  the  act  of  resplratius. 
furnu  intruihuracic  sound.  This  fnlhtcv  may  be  avoided  by 
wetting  or  sliaviu^  the  jiart,  or  havini;  the  Inill  of  the  eietliit- 
aeupe  shiHl  nith  u  piece  <if  ludia-ruliber.  The  differimlial 
gUUuHCiipe  of  Dr.  Scolt  Alison  may  oitcHsiiinally  be  employed 
in  the  physical  examination  of  the  lungs,  but  it  ia  of  much 
more  importaocc  in  cnrdiac  diagnosis,  especially  in  determin- 
ing the  rhythm  of  murmum.  It  consists  simply  of  twostetho- 
aci>i>es,  with  flexible  stems,  leading  separately  to  each  e-nr,  and 
connected  by  a  joint.  The  ear-pieces  are  small  and  fit  into 
the  ears,  ivhile  the  flexible  stems  allow  of  the  hells  being  placed 
at  a  greater  or  Ifsis  distance  fmm  each  other  according  to  the 
desire  of  the  auscultator.  A  new  form  of  diflcrential  stetho- 
scope has  been  introduced  bv  Dr.  Rpencer,  in  which  the  3«iundfl 
iVomeach  tube  are  comnuinicated  to  both  cars.  A  binaural 
stethoscope  with  a  single  bell  is  also  frequently  used,  and  is 
said  to  intensify  the  sounds, 

During  auscultation  both  the  patient  and  the  observer 
should  be  in  an  easy  posture.  The  patieut  should  lie  onitc 
(tat  nr  sit  un constrainedly,  all  muscular  effort  being  in  aocy- 
ance,  and  the  nuscultator  should  avoid  Bt(M>ping  or  strainiug 
too  much  over  the  patient.  A  very  thorough  examination 
ciio  also  be  made  witli  the  patient  stuniling  erect,  a  blanket  or 
shawl  being  cast  over  his  sliouldcrs  to  prevent  any  chill.  The 
exaniination  should  be  carried  out  quietly  and  systematical ly, 
the  various  regions  of  the  ehest  being,  as  Air  as  possible, 
symmetrically  examined  and  ca.refully  contrasted.  It  is  oUcn 
necessary  also  to  contrast  diflerent  parts  on  the  same  side. 
The  patient  should  be  ilirected  to  breathe  quietly  or  forcibly, 
acconling  as  circumstances  demand,  and  it  is  well  in  nu«t 
cases  to  listen  under  both  conditions,  always  taking  cjire,  how- 
ever, that  quiet  respiration  is  finit  selcctc<l.  A  fact  of  im- 
portance is.  that  forivd  inspiration  should  not  be  fierformed 
spaHmodically.  or  with  noise  in  Ihe  mouth  or  nose,  but  slowly 
and  (juiotly.  A  thorough  examination  of  all  parts  of  tlw 
lung  IS  necessary,  bul  special  attcniion  should  bo  paid  to  tha 
ajiex.  Imlh  in  front  and  Iwhiiid,  to  the  axillary  region,  to  thn 
interscapular  region,  lo  the  bas<-  behind,  ami  lo  any  ro^-ion 
where  )Hun  is  cinnplahiii)  of.  The  student  must  be  caraf\il 
not  to  confuse  his  ear  by  Ihigering  too  long  over  the  sanie 
spot;  it  is  much  b«!tti!r  lo  ruCum  to  it-     The  exaniiuation 
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should  be  conducted  with  as  little  fatigue  to  the  patient  as  pos- 
sible, and  with  this  end  in  view,  as  well  as  to  avoid  unnecessary 
repetition,  each  spot  on  the  one  side  should  be  compared  with 
a  corresponding  point  on  the  other :  exact  comparative  results 
are  thus  obtained. 

The  principal  objects  for  which  auscultation  of  the  lungs  is 
j)ractised  are:  1,  To  ascertain  the  condition  of  the  respiratory 
murmur  or  breath  sounds ;  2,  To  detect  the  presence  of  any 
superadded  abnormal  sounds  or  r&les ;  3,  To  ascertain  any 
alteration  in  the  resonance  of  the  voice  and  cough,  or  in  the 
transmission  of  the  hearths  sounds. 

BREATH   SOUNDS. 

To  aacoialn  (he  eonditwn  of  ihe  breath  sounds.  In  this  as 
in  all  other  departments  of  physical  diagnosis,  the  student 
must  be  acquainted  with  the  healthy  phenomena  before  he  can 
hope  to  detect  morbid  changes.  There  are  three  facts  then 
with  which  he  must  make  himself  perfectly  familiar  in  the 
healthy  chest,  viz.,  the  character  of  the  breath  sounds  as  heard 
over  the  trachea,  over  a  bronchial  tube,  and  over  the  spongy 
lunjj^  tissue.  The  breath  sounds  over  the  trachea  are  loud, 
hollow,  articulate,  and  the  expiration  ami  inspiration  are  equal 
in  length  and  intensity,  but  separated  by  a  distinct  interval. 
Bronchhd  respindion  is  heard  to  greatest  advantage  near  the 
sterno-clavicular  articulations  or  in  the  interscapular  spaces 
near  the  spine.  It  approximates  in  character  to  the  tracheal, 
but  is  much  less  pronounced. 

The  vei<icu1ar  or  resjnndory  murmur  proper  is  heard  over  the 
8i)ongy  lung,  and  may  be  found  in  its  most  typical  form  in 
the  lower  half  of  the  back,  two  or  three  inches  from  the  spine, 
or  in  the  lateral  region.  It  is  soft,  breezy,  and  uniform  ;  and 
although  the  inspiratory  and  expiratory  sounds  are  the  same 
in  quality  thoy  differ  in  degree  and  j)rolongation,  the  expira- 
tory being  less  lou<l  and  only  about  one-third  the  length  of 
the  ins{)irat()ry.  The  interval  between  the  two  acts  is  of  very 
short  duration.  It  is  to  be  remarked  that  the  inspiratory 
murmur  is  normallv  louder  and  harsher  in  children  than  in 
adults  (hence  called  purrUe\  that  in  old  age  it  tends  to 
become  feebler,  an<l  that  it  is  usually  more  marke<l  in  men 
than  in  women.  It  is  also  to  l)e  expected  that  in  an  emaciated 
subject  the  respiratory  murmur  will  be  more  audible  than  in 
one  with  well-develo|)ed  muscular  and  fatty  tissues.  Besides 
thesi^;  there  are  variations  which  cannot  be  accounted  for  on  any 
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■Bical  principle,  and  may  be  regarded  as  iDdi\-idual  pcrcu- 
liarities,  some  men  liaving  an  extremely  feeble,  or  almiiBt  in- 
appreciable re^piratury  murmur  thriiughuut  Ibe  cheat,  while 
otbeTS  have  respiration  which   may  almost  l>e  dt-scribed   as 

Euerile,  both  condilioiie  being  (juJte  compatible  with  an  abso- 
itely  DOFDial  state  of  the  lungs  and  air  passages. 
The  vesicular  murmur  imuj  uttdergo  vnrioim  cJianffe*  in  ditfiw. 
It  may  become  weakmed  or  mipprcMed.  Weakening  of  the 
reapiratory  murmur  may  result  trom  some  ol»[ruction,  such 
as  preeeure  of  an  aneuriera  on  a  bronchus,  or  spasm  of  a 
bnioehus ;  or  from  some  obstruction  in  the  larynx  and  trachea 
hindering  the  tree  admissiim  of  air  into  the  pulmonary  vesicles. 
The  pain  of  pleurisy,  by  impeding  the  free  moYementa  of  the 
chest,  may  lead  to  piirtial  ristrictiim  of  the  respiratory  mur- 
mur. It  may  iJs»  result  from  puluunary  coudeiuatiou, 
collapse,  or  emphysema.  Absolute  suppression  occurs  ii:  cases 
of  large  effusion  dtber  of  scrum  ( hydrothorax ',  or  i>f  pus 
(empyema),  or  of  air  (pneumothorax),  into  the  pk-urul  sac. 
in  certain  cases  of  condeusation  and  collapse  of  the  lung,  the 
respiratory  murmur  may  be  quite  suppre^ed  or  replaced  by 
some  other  form  of  respiration,  such  as  the  bronchial. 

The  reapiralory  murmur  may  be  exaggerated,  or  as  it  is 
technically  called  puerile.  This  exaggeration  specially  afincts 
the  inspiratory  murmur.  In  children  the  norma!  respiratory 
murmur  is  of  this  type,  but  in  the  adult  its  presence  usually 
indicates  that  although  the  part  of  the  lung  over  which  It  ia 
heard  may  be  healthy,  some  other  part  is  euficrin^  irom 
cauflcs  leading  to  suppression  or  diminution  of  the  respiratory 
murmur.  It  is  heard  at  the  a[>ex  of  a  lung,  for  insUiiico, 
when  the  lower  part  is  eompresseil  by  pleuritic  effusion,  or 
when  tile  base  is  consolidated  ;  or  it'  owing  to  any  cause  the 
function  uf  one  lung  is  umch  crippled,  the  respiratory  murmur 
is  oflen  esagg<'rutetl  on  the  other  side.  All  these  fads  indi- 
cale  its  compensatory  nature. 

Jerky,  wain/,  nghing,  w  cngged-iehetl  respiration,  is  the  term 
applietl  to  the  respiratory  murmur  when  it  lo^es  its  continuous 
cnaractcr  am)  gets  broken  up  inl^t  parts,  or  into  a  series  of 
little  waves.  It  is  tlie  inspiratory  murmur  nlmiist  esclusively 
which  is  aflectfxl  in  this  manner.  It  is  nut  ludicalive  of  any 
positive  diiwose,  but  should  always  l>e  reganlttl  with  susjiivion, 
especially  if  it  is  localized  at  the  a^wn,  as  an  early  iniliealioa 
of  phthisis.  In  mnuy  instances  iii  the  viciiiitjr  of  tlic  heart 
jerky  respiratory  murmur  ia  obvinuslv  pulsatile,  and  due  to 
the  cardiac  action. 
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Prolongation  of  the  exjnration.  It  has  already  been  stated 
that  normally  the  expiratory  murmur  is  much  shorter  than 
the  inspiratory,  but  in  many  cases  it  becomes  so  lengthened 
as  to  equal  the  inspiration,  and  in  some  instances  even  to  ex- 
ceed it.  It  is  a  frequent  indication  of  the  early  stage  of  tuber- 
cular deposition,  and  in  such  cases  is  usually  associated  with 
a  degree  of  harshness  or  exaggeration  of  the  respiratory  mur- 
mur. In  vesicular  emphysema,  owing  to  over-distention  of 
the  air  vesicles  and  consequent  loss  of. elasticity  in  their  walls, 
this  prolongation  of  the  expiration  is  very  marked,  and  is 
associated  with  weakening  of  the  inspiratory  murmur. 

But  the  respiratory  murmur,  besides  these  alterations  in  it, 
may  come  to  assume  a  totally  different  quality  ;  it  is  replaced, 
in  fact,  by  breathing  of  another  type.  The  changes  in  quality 
are  indicated  by  the  terms  tracheal^  bronchial  or  tyhulaVf  eav- 
emou^f  and  amphoric.  Some  of  these  differ  only  in  degree, 
and  all  of  them  may  be  heard  at  different  stages  in  a  case  of 
phthisis  going  on  to  excavation,  as  well  as  in  other  affections 
having  a  similar  tendency. 

Bronchial  or  tubular  respiration,  as  has  been  already  stated, 
is  heard  in  the  healthy  subject  over  the  large  bronchi,  but  in 
certain  forms  of  disease  it  is  present  over  the  spongy  lung.  It 
occurs  in  consolidation  and  collapse.  It  is  heard  in  pneu- 
monia during  the  stage  of  hepatization,  in  phthisis,  and  in 
cancer  of  the  lung.  It  is  occasionally  also  heard  in  pleuritic 
effusion :  in  cases  with  large  effusion,  where  the  lung  is 
S(|ueezed  to  the  upper  and  back  part  of  the  chest,  bronchial 
respimtion  is  often  heard  in  this  situation. 

Cavf'rnmis  respiration  has  the  same  hollow  and  articulate 
<iuality  as  that  heard  over  the  trachea,  and  if  these  characters 
arc  ])rescnt  over  a  limited  area  an<l  not  in  the  immediate 
vicinity  of  a  bronchial  tul)e,  and  especially  if  associated  with 
the  metallic  phenomena  (to  be  afterwards  <lescril)ed),  the  pro- 
bability is  that  a  cavity  exists.  All  conditions  that  lead  to 
excavation  in  the  lung  tissue  produce  it,  and  among  these 
j)htliis<is  is  by  far  the  most  frequent.  DilaUid  bronchi  may 
also  give  rise  to  it.  Amphoric  respiration  is  just  a  more  ex- 
(jui-^^ite  degree  of  the  cavernous,  and  can  be  well  imitated  by 
blowing  across  the  mouth  of  a  large  empty  jar.  It  is  heard  in 
Inrge  intrii-pulmonary  cavities,  and  in  cases  of  pneumothorax 
where  there  is  a  eomnninication  between  the  lung  and  the 
[)Ieural  sac.  (ruttmann  maintains,  however,  that  it  is  pro- 
duced in  pneumothorax  only  when  the  pulmonary  fistula  has 
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closed,  and  tbe  lung  is  alill  cajwible  of  a  certain  amount  of  ex- 
jiaiiMiin.     >!8ee  al»>  p.  o-lti.) 


The  respiratory  murmur  may  be  accomtianied  or  replttced 
by  other  sounds  called  rfiles.  These  may  Ik  clnasilied  aa — ( t) 
sonorous  and  siliiltint;  (2)  nuicoue  or  bubbling;  (o)  crcpitRnt. 
Friction  sound  b  not  usually  dawificd  among  tha  riles,  but. 
in  many  instances,  it  so  cluscly  resembles,  or  is  so  clonoly 
simulated  by,  intra- pulmonary  sounds,  that  it  seems  well  to 
treat  of  it  in  this  connection.  Various  combinadona  of  these 
r4leB  occur  and  must  be  named  accordingly. 

Sonorom  uiid  »iiil<nil  rtUeg.  These  are  dry  and  somewhat 
musical ;  they  are  caused  probably  by  some  uhetruction  to  tbe 
tide  of  air  in  tbe  bronchial  tulH«.  The  twiuonius  or  suoring 
rftles  are  of  a  grave  pitch,  bind,  ami  usually  aeuompany  boln 
ioBpiratiuu  and  expiration,  but  the  pittrh  may  vary  in  the  two 
acta.  The  sibilant  (wlieeziLig,  whistling,  oiuing.  etc.)  are  high 
in  pilch,  hut  in  other  chaructorB  resemble  the  sononnis.  These 
rftles  arc  heard  most  lypicallv  in  acute  and  chronic  bronchitis, 
and  in  B[>a6modic  asthma.  The  two  forms  of  rate  are  usually 
associated  ;  they  vary  much  from  time  to  time,  and  may  dis- 
appear temporarily  after  a  cough. 

Bubbling  or  niueoiu  r&le.  This  rile,  in  its  typical  form,  un- 
questionably' gives  Ihe  ear  tbe  imprcwiim  of  moisture,  like  the 
bubbling  of^uir  through  some  viscid  fluid.  It  often  exists  both 
with  inspiration  and  expiration,  and  varies  greatly  in  its  de- 
gree, sometimes  approucning  to  ihe  characters  of  the  crepitant 
rUe,  and  then  called  "  sub-crepitant  "  by  some  authors,  whik 
at  ether  times  it  is  large,  coarse,  and  quite  decidedly  mucous. 
It  may,  in  severe  cases,  be  present  all  over  the  lung,  but,  ss  a 
rule,  is  moat  abundant  at  the  base.  It  is  common  in  bronchitis 
where  the  i-ei'relion  of  mucus  is  abundant;  in  (edematons 
stales  of  the  lung  owing  to  disease  of  the  heart  or  kidneys; 
and  in  certain  ievere.  such  as  typhus,  owing  to  congestion.  In 
the  stage  of  resolution  in  pneumonia  the  rale  known  aa  the 
crepiiiu  reilujc  is  essentially  a  mucous  rillc,  anil  the  eliciting 
nW«  of  phthisis  is  also  moist.  This  rule  in  phthisis  is  so  sig- 
nifiowt  as  to  ilt^mand  s|>ncial  mention.  It  is  very  distinctly 
moist  and  clicking,  often  very  scanty,  limited  iu  its  area, 
chiefly  accompanying  inspiriilion,  Buiiielimcs  only  Inward  t«r- 
miualiim,  and  bavui};  a  murk«>>l   tendency  to  devidnp  nt  the 
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apices.  It  is  very  signiRcant  of  softening  tubercle.  The  cav- 
ernous rCtle  may  also  be  considered  as  a  modification  of 'the 
mucous.  It  is  present  in  cases  of  cavity  from  tubercular  dis- 
ease or  dilated  bronchi.  It  usually  accompanies  both  expira- 
tion and  inspiration,  is  heard  over  a  limited  area,  and  if  the 
patient  coughs  it  often  has  a  splashing  or  gurgling  quality, 
each  splash  being  followed  by  an  aftertone  or  echo. 

Crepitant  vAle.  This  is  a  finer  r^le  than  the  mucous,  and 
is  not  distinctly  moist.  It  is  heard  in  its  typical  form  in  the 
first  stage  of  pneumonia,  prior  to  consolidation,  when  it  con- 
stitutes the  pneumonic  crepitus.  This  is  heard,  as  a  rule,  on 
inspiration  only,  often  just  at  the  end  of  it,  and  consists  of  a 
number  of  minute  crackles.  It  can  be  well  simulated  by 
rubbing  a  lock  of  hair  between  the  fingers  near  the  ear.  The 
rale  is  extinguished  on  the  supervention  of  bronchial  respira- 
tion. Crepitant  rale  is  also  present  in  oedema  of  the  lungs, 
and  acute  capillary  bronchitis,  and  certain  forms  of  pleuritic 
friction  often  closely  resemble  it.  It  merges  by  insensible 
gradations  into  the  sub-crepitant  rAle,  or  very  fine  moist  or 
mucous  rale. 

Friction  sound  is  produced  in  the  pleura,  owing  to  the 
roughened  surfaces  grating  on  each  other,  and  in  its  most  ex- 
quisite form  it  is  easy  of  recognition.  It  is  distinctly  rubbing 
or  grating,  very  superficial,  and  usually  accompanies  both  ex- 
piration and  inspiration,  but  it  may  be  with  inspiration  alone. 
It  is  often  quite  appreciable  by  the  hand  of  the  observer 
(pleural  friction  fremitus),  and  the  patient  even  may  be  con- 
scious himself  of  the  grating  in  his  chest.  Its  most  frequent 
seats  are  in  the  mammary  region,  in  the  lateral  region  in  the 
line  of  the  axilla,  or  further  round,  near  the  inferior  angle  of 
the  scjipula.  It  is  often  accompanied  by  an  unchanged  con- 
dition of  the  respiratory  murmur,  but  this  may  be  somewhat 
weakened  or  jerky  ;  forced  inspiration  and  coughing  do  not 
obliterate  it ;  indeed,  forced  inspiration  is  often  required  to 
bring  it  out.  In  many  cases  its  characters  are  not  so  pro- 
nounced, and  it  is  often  mixed  up  with  intra-pulmonary  r&les, 
which  tend  further  to  obscure  the  diagnosis.  In  some  cases 
friction  is  caused  in  a  roughened  pleura  by  the  cardiac  action. 
This  is  heard  on  the  confines  oi  the  heart,  and  is  distinctly 
related  to  the  carrliac  action,  as  may  be  found  by  its  continu- 
ing when  the  patient  suspends  respiration. 
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rALLlf  AND  AMPHORIC-  FHESOME^-A. 

1  a  ccrtnin  group  uf  au»:ultatory  eigne  which 
1  miik-rthe  titleiif  metallii!  phenomeua.    These 
ikling,  amphoric  echo,  the  bell  sound,  and  Hip- 
.-^mn.     All  these  phenomena  are  very  vnriable 
1'  and  [wreiBteuce,  and  they  occur  in  different 

//fijf  is  well  described  by  Laennec  as"a  peculiar 
>earB  a  striking  reBemb'lance  to  that  emitted  by 
,  glass,  or  porcelain  when  gently  struck  with  a. 
lich  a  grain  of  Band  is  dropped."     It  may  be 
■]iiralion,  voice,  or  cough— most  typically  with 
It  is  very  significant  nf  cavity,  ami  may  be 
pulmonary  excavatioua  when  near  the  surface 
<l  also  in  pneumothorax. 

■lio.     This    term   is    applied   when   the    voice, 
iilh  sounds  have  an  intensely  hollow  resonance, 
\ell  imitated  by  speaking,  coughing,  or  breath- 

ln-n  large  masses  of  air  are  thn)wn  into  vibra- 
i-.-'  most  frequently  in  pneuniothornx.  altiiough 
.ii;i!lv   b.;   hwird   in    iiitrH-pnlniociiii-v  cavities  of 
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VOCAL   RESONANCE   AND   FREMITUS. 

The  next  point  in  the  examination  of  the  lungs  is  to  ascer- 
tain any  alteration  in  the  vocal  resonance  or  fremitus,  or  in 
the  transmission  of  the  heart's  sounds. 

Vocal  resonance  is  the  term  applied  to  the  vibrations  caused 
by  the  voice  of  the  patient  transmitted  through  the  chest  to 
the  ear  of  the  auscultator.  It  is  best  elicited  by  causing  the 
patient  to  say  such  words  as  "  twenty-one,"  *'  twenty-two," 
"  twenty-three,"  in  his  natural  voice.  It  is,  as  a  rule,  most 
distinct  in  adult  males,  especially  if  the  voice  is  grave  in  pitch, 
but  it  is  subject  to  such  variations,  that  in  the  absence  of  other 
signs  of  disease  little  diagnostic  importance  can  be  attached  to 
it.  It  is  well  to  recollect,  also,  that  even  in  health  it  is  louder 
in  most  cases  at  the  apex  of  the  right  lung  than  of  the  left. 
Over  the  spongy  lung  the  vocal  resonance  is  simply  an  indis- 
tinct buzzing,  but  if  listened  to  over  the  trachea,  it  is  found 
to  be  loud  and  near  the  ear,  every  syllable  is  quite  appreci- 
able even  when  whispered.  This  is  almost  identical  with  peo- 
toriloquy,  in  which  the  sounds  appear  to  be  transmitted  directly 
into  the  ear  from  the  chest.  Over  the  site  of  the  larger 
bronchi  the  voice  possesses  a  less  degree  of  distinctness  and 
intensity,  and  to  this  is  applied  the  term  bronchophony. 

In  disease  the  vocal  resonance,  over  the  area  of  spongy 
lung,  may  approximate  to  bronchophony  or  pectoriloquy.  The 
change  in  the  direction  of  bronchophony  depends  chiefly  on 
consolidation,  and  is  often  present  in  pneumonia,  phthisis,  and 
other  condensations.  Laennec  believed  pectoriloquy  (but 
only  in  that  degree  which  he  termed  "  perfect  pectoriloquy  ") 
to  be  pathognomonic  of  cavity  in  the  lung,  and  no  doubt  it  is 
a  frequent  associate  of  this  condition,  and  a  valuable  fact  in 
conjunction  with  other  signs,  but  it  may  also  be  heard  in  cases 
of  consolidation,  such  as  those  mentioned  above. 

jEgaphony  wa.s  the  name  applied  by  Laennec  to  a  peculiar 
modification  of  the  vocal  resonance  which  is  high  in  pitch, 
very  tremulous,  and  closely  resembles  the  bleating  of  a  goat, 
or  the  voice  of  Punch  in  the  puppet  show.  It  is  not  often 
found  in  perfection,  but  degrees  of  it  are  not  uncommon,  and 
its  most  fre<|uent  site  is  near  the  inferior  angle  of  the  scapula. 
Laennec  thought  it  depended  on  the  interposition  of  a  thin 
stratum  of  fluid  between  the  layers  of  the  pleura,  but  it  is  also 
found  in  the  course  of  pneumonia,  and  in  inflammatory 
thickening  of  the  pleura.   Its  cause  is  still  a  matter  of  dispute. 

Autophony  is  a  term  used  to  denote  the  resonance  oi  the 

47* 
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nusciiltator's  voice  if  he  ejic&ks  wliile  he  has  his  ear  applied  to 
Lhe  patieDt's  chest.  He  mny  hear  the  tones  of  his  voice  iiiten- 
sitieil  OD  the  one  side  as  compared  with  the  other.  This  phe- 
nomenon is  heard  mure  or  less  in  most  of  the  ctiws  where 
bronchophony  is  develnped,  but  it  is  chiefly  marked  in  caaes 
of  large  cavity,  and  eapeoiaily  tn  pneumothorax. 

Pio   10i« 


The  voeal  raonanae  may  be  abtait  in  certain  cases,  aud  this 
•  Hu  im]K>rt»nl  fact  if  the  resunance  naa  known  to  have  ex- 
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isted  previously ;  or  it  may  be  absent  only  on  one  side  or  at 
one  part.  This  points  to  some  obstacle  to  the  transmission  of 
the  sound,  chiefly  owing  to  fluid  effusion  or  some  obstruction 
in  the  bronchial  tubes. 

For  amphoric  voice  in  pneumothorax,  see  page  556. 

The  vocal  fremitus  is  closely  allied  to  vocal  resonance.  It  is 
the  sensation  appreciated  by  the  hand  placed  on  the  patient's 
chest  while  he  speaks.  This  is  also  subject  to  great  variation, 
consistent  with  perfect  health,  but  it  may  be  stated  as  a 
general  rule,  that  conditions  leading  to  increase  or  diminution 
of  the  vocal  resonance  apply  to  vocal  fremitus.  It  is  thus 
generally  increased  in  consolidation  of  the  lung,  and  dimin- 
ished in  pleuritic  effusion. 

In  certain  diseased  conditions  of  the  lungs  the  heart's 
sounds  may  be  transmitted  widely  over  the  pulmonary  area. 
This  is  especially  the  case  in  all  forms  of  consolidation,  and 
when  this  transmission  is  to  the  apices  of  the  lungs,  and 
especially  to  the  right,  it  is  oflen  significant  of  phthisical 
consolidation.  The  heart's  sounds  may  be  altered  m  quality 
owing  to  diseased  -conditions  in  the  lung,  but  these  will  be 
noticed  under  the  physical  diagnosis  of  the  heart. 

Part  II.    Physical  Examination  of  the  Heart. 

In  the  physical  examination  of  the  heart,  the  same  methods 
of  investigation  are  employed  as  in  the  case  of  the  lungs,  viz., 
inspection^  palpation,  percuxnion,  and  atisenltaiion.  The  car- 
diograph and  sphygmograph  yield  also  valuable  information 
as  to  the  state  of  the  heart  in  many  instances. 

It  is  of  great  importance  for  the  beginner  to  practise  fre- 
quently the 

examination  of  the  normal  heart. 

The  first  point  of  importance  for  the  student  to  note  is  the 
contour  of  the  cheat-ivall  in  front  of,  and  inclosing  the  organ. 
In  the  healthy  cht^t  the  lefl  is  usually  symmetrical  with  the 
right  side,  but,  as  will  afterward  be  seen,  certain  diseases  may 
cause  alterations  in  respect  of  this  symmetry,  which  may  have 
a  diagnostic  imjmrtance.  Having  inspected  the  precordial 
region,  and  having  noted  the  fact  of  anjf  visible  pulsation^ 
whether  diffused  over  the  cardiac  area,  or  limited  to  the  ai)ex- 
region,  the  epigastrium,  or  other  part  of  the  chest,  the  next 
point  to  determine,  if  possible,  is  the  exact  positioji  of  tfie  apejc- 
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btat.  In  niacy  casts  this  corresponds  with  a  visible  pulsation 
which  may  have  been  noted  in  the  preliniiian'  survey,  but 
in  nut  n  few  instances  no  sm-Ax  ilielinct  pulsation  is  suca,  imd 
careful  search  by  palpation  must  be  made  tor  the  ajiex.  In 
all  oases,  whether  there  Is  a  visible  apex-beat  or  nut.  the  inter- 
custal  spaces  in  the  precordial  region  should  be  sejiajntcly 
examined  with  the  tips  of  the  index  and  luiddle  ting;ers,  in 
order  to  tix,  if  po^ible,  the  exact  spot  at  which  the  a|)ex,  or 
rather  the  most  superficial  part  of  the  left  ventricle,  sirikra 
the  chmt-wall.  The  most  iavorable  opportunity  tbr  this  is 
in  expiration,  when,  by  the  recession  of  the  luug,  the  heart 
approaclics  most  cloeely  to  the  ribs ;  hut  the  state  of  expira- 
tion must  not  be  too  long  maintained,  {i^  tbot-notc,  p.  646.) 
In  the  normal  chest,  in  the  recumbent  posture,  the  ai>ex- 
boat  is  usuallr  found  in  the  fifth  intercostal  space,  slightlv 
inside  the  vertical  lincof  thenippW  It  is  to  be  remembered, 
however,  that  the  site  of  the  nipple  variea  to  some  extent,  even 
in  males,  and  in  women  its  posiiion  is  ruled  by  the  degree  of 
development  and  laxity  of  tne  mamma,  and  so  its  relation  Ui 
the  apex-beat  is  by  no  means  eonalant.  The  usual  |)Osition 
of  the  apex-beat  is  as  above  indicated ;  but  In  nul  a  few 
iuHtances,  even  in  healthy  subjects,  no  distinct  impul^;  exists 
while  the  patient  is  in  dursal  decubitus,  and  only  a  compara- 
tivL'ly  feeble  pulsation  is  felt  in  the  fourth  or  fifth  intereustal 
stiHCti.  In  such  a  case  the  patient  should  he  turned  on  his  left 
side  well  round  on  his  face.  This  change  in  posture  lavora 
the  Kravitation  of  the  heart  ttj  the  surface  of  the  chest,  and  to 
the  left  aide,  so  that  an  »]H^x-beiU,  almost  iiii|)ercc.ptible  in  the 
rrcumlient  [xisit.ion,  umy  now  become  distiuet.  Under  such 
cirGumstoDoi-s,  ullotvancc  must  be  made  fur  its  beinj;  carried 
mure  to  the  left,  hut  the  degree  of  this  varies  in  different  aiib- 

{'ects,  according  to  the  hixity  of  the  tissues  which  bind  the 
icart.  A  cariliac  apex-beat  inappreciable  in  the  recumlient 
posture  may  also  he  uiade  apparent  by  causing  the  jHUient  Ift 
sit  up  and  lean  somewhat  forward.  Percusaiau  may  afsiiK 
in  dvlermiuing  to  sfjme  extent  the  site  of  th«  apex,  as  ii  ta 
ueuallv  found  immediately  inside  the  left  boi-der  of  the  prt>- 
crurdial  ilulutMS.  But  the  student  should  hIihi  use  the  MieUto- 
scope  iu  aid  of  puipaliou  in  determining  this  most  im^ioriani 
Gict,  and  it  i»  a|<ecially  useful  wbiTu  no  tauyrible  a[)ex*hcitt 
cxisis.     For  this  purpo^  he  should  auei-oltHte  in  the  apex- 

'  OroiMwtihrtww*!**  v.riMillln«oftk-ol|*if  ■■iilUi«"iiiif»Ufn«]ltu«."»lika 
■•(iilBW(ln>r}tiDafiillIiig  uMaii}  (■■(■•rn  iha  Hurt^n  uf  Uin  •bruRin  uul  III*  Unda 
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region  till  a  spot  is  found,  over  which  the  first  sound  of  the 
heart  has  the  most  definite  and  superficial  character,  and  this 
may  be  assumed  to  be  the  point  at  which  the  wall  of  the  left 
ventricle  comes  nearest  to  the  surface. 

Having  determined  as  nearly  as  possible  the  position  of  the 
apex-beat,  it  should  be  marked  (with  ink  or  pencil),  and  the 
next  step  is  to  appreciate  thoroughly  the  nature  of  the  imjndse. 
This  can  be  done  either  with  the  tips  of  the  fingers  or  the  ball 
of  the  thumb,  the  former,  however,  yielding  the  more  definite 
results.  In  healthy  subjects,  in  whom  a  tangible  apex-beat 
exists,  it  is  precise  and  definite,  the  area  of  visible  impulse 
not  exceeding  a  square  inch  ;  and  in  those  in  whom  it  is  not 
present  in  the  recumbent  posture,  but  is  developed  when  they 
are  laid  over  on  the  left  side,  it  presents  similar  characters. 
Changes  in  neighboring  organs  may  have  so  altered  the  rela- 
tions of  the  apex  as  to  obscure  its  impulse  in  all  positions,  aild 
such  a  condition  is  to  be  noted,  but  it  does  not  necessarily 
indicate  disease  of  the  heart.  A  definite  apex-beat  may  also 
be  wanting  in  healthy  subjects  from  the  fact  that  the  impulse 
is  delivered  against  a  rib  instead  of  an  intercostal  space. 

In  the  strictly  healthy  subject  no  considerable  impulse 
exists  over  the  right  ventricle,  but  a  degree  of  this  can  be 
educed  by  sudden  exertion,  and  it  may  be  discriminated  from 
the  af)ex-beat.  This  impulse  or  heave  is  best  appreciated  by 
the  ball  of  the  thumb  or  pulse  of  the  hand  placed  over  the 
region  of  the  right  ventricle.  It  can  also  be  well  appreciated 
by  the  direct  applicati(m  of  the  ear  when  the  impulse  is  com- 
municated to  the  head.  The  student  should  notice  this  im- 
pulse carefully,  as  in  some  diseased  conditions  it  is  of  much 
diagnostic  value.  In  widely  diflTused  impulse  the  point  fur- 
thest to  the  left,  giving  a  distinct  and  direct  impulse,  is  to  be 
regarded  as  the  most  probal>le  site  of  the  apex,  out  it  does  not 
necassarily  follow  in  such  cases  that  the  apex  of  the  left 
ventricle  produces  any  sensible  and  separate  impact  at  all. 

Percus!*ion  of  the  heart  is  the  next  step  in  the  examination. 
In  women  in  whom  the  mamma  is  large  and  flabby  it  should 
be  drawn  up  or  to  one  side  while  the  percussion  is  being 
followed  out.  The  area  of  precordial  dulness  will  vary  some- 
what according  to  the  strength  of  the  percussing  stroke.  If 
the  deep  or  relative  percussion  dulness  is  wanted,  a  compara- 
tively strong  stroke  is  necessary,  and  the  percussion  should  be 
made  as  far  as  possible  during  expiration,  while  the  heart  is 
most  uncovered.  If,  however,  the  superficial  or  absolute  dul- 
ness is  required,  the  lightest  possible  stroke  should  be  employed, 
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in  order  to  determine  accurately  only  that  jiart  of  the  bcort 
which  is  uncovered. 

Even  with  light  percussion,  however,  the  portion  of  h«arl 
uncovered  by  lung  cannot  be  delimited  witti  iih»oliite  accu- 
racy, inasmuch  as  the  layer  of  lung  having  become  so  thin 
near  its  nmrgin  the  pulmonary  resonance  is  modified  by  the 
solid  organ  beneath,  which,  although  overlapped,  diministiee 
the  resonance  in  the  area  controlled  by  the  percussion  stroke. 

If  the  obieel  is  to  estimate  the  size  of  the  heart,  the  area  of 
percussion  du  loess  is  best  mapped  out  by  a  stroke  just  suf- 
ficient to  bring  out  a  perfectly  distinct  pulmonary  note,  aud 
the  point  where  the  first  diminution  in  the  resonance  can  be 
detected  should  be  marked  as  the  boundary.  Diffcreiit 
observers  mav  mark  out  the  cardiac  Hulness  in  a  given  cnsc 
with  very  different  results  as  regards  the  mere  marking, 
although  probably  with  little  difference  as  r^ards  the  iufer- 
encis  they  draw  oonceruiug  the  site  of  the  beart — each  ipliwrvcr 
having  become  familiar  with  his  own  method  as  nppliei)  to 
norm^  as  well  as  abnormal  conditions.  The  student  must 
aim  at  establishing  some  such  standard  for  himself  whatever 
may  be  the  method  he  is  taught.  From  practice  on  normal 
hearts  he  will  arrive  at  a  standard  of  percussion-dulnt^ss  from 
which  safe  inferences  may  be  drawn  in  cajses  of  diaeaac. 

In  the  delimitation  of  the  heart,  it  is  best  to  begin  porcua- 
eion  over  ihe  pulmonary  area  in  the  immediate  vicinity  of  the 
organ  and  travel  inward.  <^mmencing  then  with  the  right 
border,  the  Htudeul  should  amireeiate  thoroughly  the  clear 
note  over  the  right  lung  and  then  percuss  through  the  middle 
line,  noting  the  point  at  which  the  clear  pulmonary  not« 
becomes  m'ldified.  Having  marked  out  the  whole  of  the  right 
border  in  this  manner  he  should  proceed  to  the  left,  to  which 
thu  position  of  the  ai^ex-beat  will  niford  a  iruidc.  To  delimit 
the  upper  border,  jiercussioti  is  to  l>e  nuide  from  the  lefl  infra- 
clavicular region  downward,  The  lower  liorder  of  cardiiu; 
dulneee  cnntiot.  as  a  rule,  be  separated  from  that  of  the  liver. 
It  is  useful  to  indicttte  these  limits  of  {>ercu8«ion-<:luln<e8  by 
marking  thum  with  ink  or  pencil.  The  right  border  of  the 
dulncEH  as  thus  ascertained  will  be  found  usually  to  coincide 
pretty  exactly  with  the  mesial  line  (although  with  very  strong 
jiercuwion  it  may  pass  in  the  right  of  that  line  fVom  one  ind» 
and  a  half  to  two  inchmi.  The  left  border,  as  a  rule,  coin- 
oidee  with  a  line  about  half  an  inch  outside  the  apex-) teat,  and 
so  eorrespimdtng  uearly  with  the  vertical  line  of  the  nipple. 
The  up]>Gr  margin  of  duluen  is  usually  near  the  lower  boraer 


un-u  of  uoruial  (M-rcuasiou-dulneaii  ns  described  rany  l>i-  sUiIimI 
u{i|in>ximnUily  ul  fnirn  three  to  fnur  inclit^  in  Uic  mluli  nmlc. 
lu  wiimeii  it  is  Ikss,  aud  it  will  varv  acc4)rilin}j;  tu  tlic  liuilil  iitiil 
atntiircof  liiesiilijiyt.  While  j>eri(>rriiinji  the  |KTctii«iini  iilti'ii- 
tionshuiili]  1«  given  U}  thti  wnw  of  re*ifltJint*  l»  lliP  {>ercus4ing 
striikr,  ns  tlic  prtw-'iicc  of  incrciist'U  tx'sistuicc  may  assist  the 
diagnosis.     In  many  instAncce,  iiowever,  the  delimitation  of 
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the  cardiac  diilne^  is  intEtHVred  witli  by  the  occurrencv  of 
coo:?oliduti<in  id  either  lung  in  close  proxiniity  t«  ihi-  heart, or 
by  the  pri-sence  of  fluid  in  the  pleuric 

The  mimdi  of  the  normal  heart  are  discussed  at  p.  572. 

CUANQES   IN   THE   APEX-BEAT — ABNORUAL  PUI.6ATIOX. 

The  aper  bnd  nuty  btamte  inapprtmible,  or  at  Uaat  maeh 
obscured.  This  is  especially  apt  to  occur  io  cases  of  copious 
fluid  efihsioa  into  tne  pericardium,  or  from  bulgiag  lit  the 
anterior  marginB  of  the  lung  in  emphysema.  Again,  if  the 
right  ventricle  is  much  dilated  it  pushes  the  left  into  the  back- 
ground and  hinders  it  from  reaching  the  surface,  so  tliat  uo 
precise  apex-hnjat  is  present.*     In  extensive  adhesion  of  the 

Cericunlium  also,  there  is  often  no  distinct  apes -impulse, 
ijt  rather  a  systolic  retraetiou  of  one  or  two  of  the  inter- 
costal apac«e  in  the  vicinity  of  the  apex-region,  or  it  may 
be  of  the  whole  chest  wall  in  children,  in  whom  the  Hm 
are  yielding ;  at  the  same  time  the  heart  has  often  a  jogging 
or  tumbling  action.  The  absence  or  want  of  precision  of 
the  apex-beat  may  thus  indicate  disease  either  of  the  heart 
itself  or  of  some  of  the  neighboring  organs. 

The  npe^t-iinpulM  may  be  t-t'ir/fferattil.  This  is  generally  the 
case  in  bvporlrophy  of  the  left  ventricle,  in  which  also  it  ta 
usually  (fiBplaced  downward  and  to  llie  left.  All  caiis«e, 
however,  which  produce  overaclion  uf  thti  heart,  as,  for  iu- 
Btance,  nionlal  excitement  or  violent  exertion,  may  lead  to 
teinporary  exaggeration  of  the  apex-impulse. 

The  apex-beat  U  oflen  iligjilaeed.  It  mar  be  found  displaced 
ilinimiiMird  mid  loHitrrl  the  /t/V,  so  as  to  be  felt  in  the  sixth, 
seventh,  or  eighth  intercostal  space,  several  inches  outside  the 
nipple  line.  Under  such  circumstances  the  impulse  is  usually 
much  increased  in  intensity,  and  so  widespread  as  to  be  visible 
in  two  or  three  intercostal  spaces.  This  is  usually  found  tn 
hypertrophy  of  the  heart,  involving  the  left  ventricle  chiefly. 
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The  apex-beat  may  come  to  be  di^iplaced  upward,  owing  to 
pressure  ou  the  diaphragm  from  ascites,  tympanites,  and  solid 
or  cystic  tumors  of  the  abdominal  organs;  or  it  may  be 
dragged  upward  by  a  shrinking  of  the  left  lung,  as  in  phthisis 
with  contracting  cavities  in  the  apex,  or  from  retraction  of 
one  side  of  the  chest  after  the  absorption  of  an  effusion.  In 
considerable  pericardial  effusion  the  apex-beat  is  apt  to  be 
raised,  and  the  same  is  said  to  occur  in  cases  of  adherent  peri- 
cardium. It  may  be  found  displaced  either  to  the  right  or  left 
by  fluid  or  air  in  the  pleurae  (hydrothorax,  empyema,  or 
pneumothorax).  The  displacement  is  much  greater  when 
the  effusion  is  in  the  left  pleural  sac,  and,  if  it  is  extreme, 
the  heart  may  be  found  beating  under  the  right  nipple. 
This  condition  has  been  called  dexiocardia.  (See  Fig.  106.) 
The  impulse,  however,  which  is  felt  in  such  a  case  is  not 
from  the  a])ex  of  the  lefl  ventricle,  but  from  some  part  of 
the  right.  The  heart  may  remain  displaced  even  alter  the 
effusion  disappears,  through  the  influence  of  adhesions. 

Changes  in  the  character  of  the  apex-impulse  are  also  to 
be  noted.  It  may  become  unduly  strong  and  heaving  in 
hypertrophy,  or  weak  in  cases  of  dilatation  and  fatty  degen- 
eration. Its  regularity,  or  the  reverse,  in  rhythm  and  force, 
must  also  be  attended  to. 

Centres  of  pulsation  other  tJuin  the  apex-beat  may  become 
developed  in  diseased  conditions.  In  certain  cases,  coinci- 
dently  with  a  want  of  distinct  apex-beat,  there  is  an  undue 
development  of  the  impulse  or  heave  over  the  right  ventricle. 
This  is  especially  the  case  in  hypertrophy  and  dilatation 
of  the  right  side  of  the  heart.  There  is  then  appreciable 
over  the  region  of  the  right  ventricle  a  diffused  impulse 
which  is  often  propagated  into  the  epigastrium,  through  the 
left  lobe  of  the  liver,  in  the  form  of  a  wide-spread  pulsation ; 
and  in  certain  cases  of  displacement  of  the  heart,  as,  for 
instance,  downward  and  inward  from  emphysema,  even  a 
more  direct  impulse  may  be  felt  there.  As  this  epigastric 
pulmtion  is  always  important,  it  should  be  sought  for,  not 
only  by  placing  the  fiat  of  the  hand  over  the  pit  of  the 
stomach,  but  also  by  inserting  the  tips  of  the  fingers  under 
the  costal  cartilages  in  the  direction  of  the  heart.  This 
epigastric  pulsation  from  the  action  of  the  heart  must  be 
distinguished  from  a  pulsation  communicated  from  the  aorta, 
which  is  foh  under  certain  conditions  in  the  same  region. 
The  aortic  pulsation  can  usually  be  traced  along  the  vessel  in 
the  abdomen  (not  merely  as  a  pulsating  tumor,  as  in  aortic 
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aneurUm  there) :  and,  by  careful  atUMittoii  to  lis  rhythm,  it 
may  be  ftiunil  to  Buocecd  the  cardiac  systole  by  a  miniite 
interval  ut'  time.  This  "  ibrubbiug  aorta  "  b  a  frequent  fact 
in  auieDiie  or  nervous  comlitions.  (Bee  p.  341.)  AneurUm 
of  the  abdaminal  aorta,  or  of  some  of  it£  branches,  may  nl&o 
^ve  rise  to  pulsation  in  the  epigastrium,  but  the  sense  of 
tumor  and  other  signs  will  uen ally  guide  the  diagnosis.  In 
certain  instances  of  very  free  tricuepi<l  regurgilatiiiii.  pulsa- 
liou,  synchrouous  with  the  cardiac  sj-atole,  is  felt  in  the  iivor. 

When  (he  base  of  ihe  heart  is  uncovered,  owing  to  retrac- 
tion of  the  edge  of  the  leil  lung,  as  in  phthisis  pulmonalis, 
the  roots  of  tho  great  vessels,  and  especially  of  the  pulmonary 
artery,  as  it  is  most  superticial.  are  exposed,  and  as  it  usually 
happens  in  such  cases  that  the  patient  is  much  emaciated,  a 
pulsation  which  corresponds  with  the  expansion  of  the  pul- 
monary artery  can  sometimes  be  felt  and  even  seen.  It  is 
situated  about  the  second  left  intercostal  space,  near  the  mar- 
gin of  the  sternum,  is  very  restricted  in  il*  area,  and,  in  addi- 
tion to  tbe  implse,  the  linger  is  conscious  of  ila  being  succeeded 
by  a  snap  and  sudden  recoil,  coincident  with  the  closure  of 
tlieeigraoid  valves.  In  rare  instances,  pulsation  Irom  the 
auricle  exists  in  this  situation,  but  the  impulse  In  such  a  case 
preceiles  the  apex-beat,  anil  is  succeeded  by  no  snap.  Simulta- 
neous tracings  of  the  cardiac  apex-beat  and  the  abnormal 
[misation  in  such  <ms^  uiuy  be  taken  with  the  polygraph,  and 
will  at  once  resolve  any  ditHcuhiee  that  may  arise  as  to  its 
being  due  to  auricle  or  piilniomiry  artery.  The  aorta  is  too 
deeply  seated  to  give  any  definite  impulse  externally  in  the 
normal  conditions,  but  when  aueurisinat  disease  of  its  thomcio 
I>ortion  exists  a  pulsation  may  I>e  produced  which  can.  aa  n 
rule,  be  quite  easily  separated  from  that  of  the  heart. 

Pabalion  in  the  vcn^e/t  of  llif.  iirck.  The  jugular  fossa 
should  be  explored  by  inserting  the  tips  of  the  fingers  down 
behind  the  sternum,  the  patient  being  directed  to  bend  the 
head  forward,  so  us  to  relax  the  tissues,  Undue  pulsation 
Bomelimes  a^ociated  with  a  sense  of  resistance  or  tuuior  there, 
chiefly  due  to  aneurism,  or  at  least  dilated  aorta,  is  often  met 
with  in  this  situation.  The  trachea  may  be  found  displaced 
somewhat  backward,  or  to  cither  side  in  such  cases.  The 
state  of  tbe  jugular  veins  is  also  to  be  noted,  pulsation  in 
iJiem  being  a  trequent  aasi>ciaie  of  valvular  disease  of  the 
right  side  of  the  hearl.  ^uch  pulsation,  however,  is  not  neces- 
sarily a  serious  matter;  It  mcrciv  indicates  regurgitation  of 
blood  Imck  into  the  veins,  the  valves  at  the  root  of  the  neck 
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being  incompetent,  perhaps  from  distention  of  the  vessel. 
This  may  occur  in  health,  though  usually  only  to  a  slight  de- 
gree and  without  any  distention  or  other  abnormal  symptom ; 
the  impulse  of  the  auricle  (perhaps  also  of  the  right  ventricle) 
being  transmitted  directly  through  veins  with  congenitally 
imperfect  valves.  In  some  instances,  although  there  is  no 
actual  pulsation  in  the  vein,  it  receives  a  movement  from  the 
artery  lying  underneath  it,  so  as  to  simulate  this:  the  way  to 
solve  the  difficulty  is  by  pressing  very  lightlv  on  the  vein  at 
the  root  of  the  neck,  and  so  occluding  it,  and  if  under  these 
circumstances  the  pulsation  ceases,  the  inference  is  that  the 
action  is  in  the  vein,  while  if  it  continues  it  is  most  probably 
due  to  the  heave  of  the  carotid.  The  pulsation  in  the  veins 
of  the  neck  can  usually  also  be  recognized  as  different  in 
character  from  a  transmitted  arterial  impulse,  being,  as  a  rule, 
much  more  wavy.  Tracings  can  sometimes  1x3  taken  of  this 
venous  pulse  in  the  neck;  their  characters  and  interpretation 
will  be  found  elsewhere.  Retraction  of  the  veins  of  the  neck 
during  the  cardiac  diastole  should  be  looked  for,  as  it  is  said 
to  occur  sometimes  in  crises  of  adherent  pericardium. 

Undue  pulsation  in  the  arteries  of  the  neck  exists  in  exoph- 
thalmic goitre;  in  some  cases  of  ansemic  palpitation;  in 
aneurism  ;  and  in  aortic  insufficiency,  where  the  visible  pulsa- 
tion is  often  a  very  marked  feature. 

CHANGES    IN   THE   AREA    OF   PRECORDIAL   DULNESS. 

The  area  of  precordial  dulness  may  be  increased,  diminished, 
or  displaced.  Decrease  in  its  area  is  generally  due,  not  to 
disease  of  the  heart  itself,  but  to  changes  in  the  lungs,  and 
especially  to  emphysema,  in  which  the  anterior  margins  of 
the  lung  may  become  so  distended  as  to  mask  the  cardiac  dul- 
ness to  a  greater  or  less  extent.  (See  Fig.  157.)  In  ema- 
ciating diseases,  however,  the  heart  participates  in  the  general 
atrophy,  and  this  may  lead  to  some  decrease  in  the  precordial 
dulnei«s. 

But  increase  in  this  area  is  much  more  frequent.  If  the  in- 
crease is  toward  the  left  side  and  downward,  and  coincides  with  a 
strong  and  somewhat  diffiised  ai)ex-beat  in  the  sixth  or  seventh 
interspace,  or  much  to  the  left  of  its  normal  site,  it  most  likely 
indicates  hypertrophy  of  the  left  ventricle.  If,  on  the  other 
hand,  the  dulness  extends  chiefly  to  the  right,  the  presumption 
is  that  the  right  ventricle  is  the  seat  of  hypertrophy  or  dilata- 
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tion,  and  tliia  miiy  be  corroborateJ  by  the  occurrence  of  a 
well-marked  heaving  action  over  the  right  ventricle,  by  no 
Ul-defioed  upcT^-beat,  and  by  the  presence  of  pulsation  in  the 
epigastrium.  If  the  dulnesa  is  increased  pretty  equally  both 
to  ri^ht  and  left,  while  the  upper  margin  mainlains  iu  normal 
position,  hypertrophy  or  dilatation  of  both  cavitieg  may  be 
suspected  (see  Fig.  103) ;  but  if  with  latentl  eitteiuiion  lliere 


Fia.  103. 


is  a  conical  prolungation  of  the  duliieas  u|i  in  ihu  direction  of 
tho  liret  rib.  there  is  ground  for  snspcrting  efliiaion  iutii  the 
pericardium,  (Sec  Fig.  104.)  In  nil  ihi'sc  cases  there  may  be 
a  degree  of  vaulting  in  the  precordial  region,  but  it  is  nsunlly 
most  marked  in  pericardial  effusion,  in  which  tho  percussion 
resistance  is  also  greatly  increased.     Appunad  increase  in  the 
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diilncss  may  arise  from  tumors,  aneurismal, 
glandular,  situated  iu  the  mediaBtinum  ;  or  from  effusions  into 
the  uleurse;  or  even  from  limited  consolidations  of  the  lung 
in  the  immediate  viciiiily  of  the  heart.    The  diagnosis  of 


hHtlhjt  bnb  liise|Knti]e  fTvm  tbe 

I  may  be  made  from  the  fact  that  the  abnormal  area 
of  dull  percussion  is  usually  situated  at  the  base  of  the  heart, 
often  at  the  manubrium  stcmi ;  it  coincides  in  situation  with 
the  aoria  and  is  sometimes  joined  to  the  cardiac  dulness  by 
only  a  narrow  neck;  a  pulsation  separable  from  that  of  the 
heart  'at  oilen  present  over  it,  sumetiincs  accompanied  with 
thrill ;  the  heart  s  sounds  are  also  frequently  changed  in  quality 
over  the  dull  area,  and  sometimes  at^sociated  with  murmur. 
Tlic  diagnosis  in  the  other  condilions  mentioned  may  be 
assisted  by  the  fact  that  tht  cardisic  sounds  are  normal  in 
cliaractir,  n<it  coextensive  with  the  dull  area,  and  there  is  not 
the  heaving  imjiulse  that  might  be  exix-cted  were  the  exten- 
pion  due  to  dilutntinn  or  hypertrophy  of  the  heart  itself.  The 
subjective  symptoms  will  also  afford  vahiable  means  of  diag- 

Disp I :i cement  of  the  arcji  of  cardiiic  dulness  either  to  the 
riglit  or  left  may  l>c  due  to  pleural  otfupions  of  fluid  or  air, 
the  displacement  being  always  more  marked  when  the  left 
pleura  is  the  seat  of  the  disease.    (See  Figs.  105  and  106.) 
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— "  purring  tremor."  It  is  moet  frequently  associated  with 
valvular  disease  either  aortic  or  mitral,  and  ie  quite  distinct 
iu  its  character  i'roni  tlie  scDsation  which  is  sonietimeB  felt 
over  the  precordial  region  in  pericarditis  (pericardial  friction 


fremitus),  from  the  rubbing  of  the  roughened  pericardial  sur- 
faces on  each  other.  This  latter,  when  typical,  has  a  harah, 
rubbing,  grating  character,  and  does  not,  as  a  rule,  possess  the 
fixity  as  regania  site  and  rhythm  of  cndocartiial  thrills.  The 
nuiKt  usual  sites  of  tremor  arc  the  ajicx  and  the  base.  When 
liniite<l  to  the  apex  it  is  very  characteristic  of  constriction  or 
roughening  of  the  mitral  orifice,  provided  it  can  he  felt  imme- 
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diately  to  precede  the  wjex-beat.  It  coladdes,  in  fiict,  with 
B  presyBtoiic  murmur.  In  not  a  few  insUinccs,  however,  thrill 
iu  tlie  apex-region  coincides  with  the  ventricular  aystole,  and 
IB  due  tu  regur^tation  through  the  mitral  orifice.  When  felt 
at  the  base,  thrill  ia  uaually  associated  with  disease  (chiefly 
obstructive)  of  the  aortic  valves,  but  this  is  not  invariably 
the  case,  as  tremor  often  depends  on  aneurism  of  the  first  part 
of  the  aorta  apart  from  any  valvular  lesion.  Thrill  is  some- 
times appreciable  over  the  uulmouary  artery  also,  especially 
where  congenital  stenosis  ot  its  orifice  exists.  Other  condi- 
tions atlerward  to  be  indicated  will  g;ui<le  the  diagnosis  in  all 
these  cases. 


THE   HEABT,   MOKMAL   AND   ARIHOlUtAL. 

In  auscultating  over  the  he^rt  the  student  will  rceognize 
two  sounds  which  dilibr  in  character  and  in  their  »it«a  of  in- 
tenain'.  They  are  called  the  lirst  and  the  second  sounds. 
Tke first  ioimd  (systolic),  which  coincides  with  the  ventricular 
contraction  and  tlie  apex-beat,  and  immediately  precedes  the 
pulse  in  tlie  neck,  is  dull,  pntlonged.  and  somewhat  distant. 
The  teirond  mintd  (diastolic)  coincides  willi  no  impulse,  is 
shorter,  clearer, sharper,  anil  more  defined,  and  agrees  iu  jioint 
of  linje  with  the  closure  of  the  sigmoid  valves  of  the  aorta 
and  pulmonary  artery.  The  characters  of  the  twoliave  been 
represented  by  the  syllables  "  LiM  Tup"  The  first  is  heard 
with  great^t  intt^nsity  over  the  apes-region  and  the  vimilrtcu- 
lar  area  generally,  while  the  second  predouunatcs  over  the 
base  of  the  heart.  Skoda  indicates  the  intensity  of  the  two 
sounds  as  beard  at  the  apei  and  base,  by  saying  that  at  the 
apex  they  form  a  trochee — lubb  tup — and  at  the  base  hu 
iambus — lub  tup.  This  is  not,  however,  invariably  true.  In 
u  slowly  acting  neart  there  ia  usually  no  difficulty  in  distin- 
guishing the  two  sounds  from  each  other;  they  are  defined 
not  only  by  the  characters  above  indicated,  but  also  by  the 
fact  that  the  interval  between  the  first  sound  and  the  second 
("short  pause'')  is  much  less  than  that  between  the  second 
and  the  first— the  diastole  or  "  long  pause  "  of  the  heart,  as  it 
is  called,  inlcrvenins.  The  following  diagram  (Fig.  107)  in- 
dicates approximately  the  rohitiinis  which  (he  various  periods 
in  a  complete  cardiac  revolution  bear  to  each  other.  When, 
however,  the  heart  is  acting  rapidly  the  shortc-ning  of  the  time 
is  chiefly  at  the  expense  of  the  long  pause,  and  then  it  may  be 
n  matterof  difficulty  to  determine  which  is  the  first  and  wuich 
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is  the  second  sound ;  and  this  is  all  the  more  likely  if  either 
sound  is  so  altered  in  character  as  to  approximate  to  the  other. 
The  double  stethoscope,  however,  will,  as  a  rule,  resolve  this 
doubt,  the  one  bell  being  placed  over  the  apex  and  the  other 
over  the  base.  The  different  areas  of  intensity  will  also  serve 
to  differentiate  the  sounds. 

Both  sounds  are  complex,  inasmuch  as  the  first  coincides 
with  the  contraction  of  the  two  ventricles  and  the  second  with 
the  closure  of  the  sigmoid  valves  of  the  aorta  and  pulmonary 
artery.  The  part  of  the  first  sound  due  to  the  left  ventricle  is 
heard  with  greatest  distinctness  in  the  apex-region,  while  that 
from  the  right  side  of  the  heart  is  most  intense  over  the  right 
ventricle  near  the  sternum.  The  aortic  element  of  the  second 
sound  is  best  communicated  to  a  point  at  the  junction  of  the 
second  right  costal  cartilage  with  the  sternum  ;  hence  this 
cartilage  is  often  termed  the  "aortic  cartilage."  The  pul- 
monic second  sound  is  best  heard  near  the  junction  of  the 
third  left  costal  cartilage  with  the  sternum.  In  health,  as  a 
rule,  the  sounds  at  the  apex  and  aorta  predominate  to  a  slight 
extent  over  those  of  the  right  side  of  the  heart.  Some  assist- 
ance is  also  obtained  from  considering  the  relative  intensity, 
in  various  circumstances,  of  the  sounds  as  heard  over  the 
carotid  and  subclavian  arteries,  where  the  second  sound  may 
usually  be  regarded  as  identical  with  that  produced  by  the 
closure  of  the  aortic  valves.  But  much  care  is  necessary  in 
founding  conclusions  on  the  above  data. 

The  sounds  of  the  heart  may  become  (1)  altered  in  char- 
acter; (2)  reduplicated;  (3)  associated  with,  or  replaced  by 
murmurs. 

1.  Alterations  in  Character  of  the  Heart's  Sounds, — In  many 
exhausting  diseases  the  sounds  are  apt  to  become  feehlCy  and 
in  the  later  stages  of  certain  fevers,  notably  typhus,  the  first 
sound  is  especially  weakened,  and  in  extreme  cases  almost 
suppressed,  while  the  second  may  remain  tolenibly  clear  and 
distinct.  Fatty  degeneration  or  infiltration  of  the  muscular 
fibre  of  the  heart  naturally  leads  to  the  same  result.  In  dila- 
tation also  the  first  sound  fails  in  intensity  and  duration,  and 
in  some  cases  becomes  clearer  than  normal,  approaching  the 
quality  of  the  second  sound. 

IlyjKjrtrophy  of  the  heart  is  usually  associated  with  modifi- 
cation of  both  sounds.  The  first  sound  becomes  dull,  prolonged, 
and  i*ometimes  even  booming  in  character,  and  should  this 
change  be  most  marked  in  the  apex-region,  the  presumption 
is  that  the  left  ventricle  is  hypertrophied,  while  if  it  is  present 
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chiefly  over  the  right  ventricle  it  usually  points  to  that  cavity 
H8  the  scat  of  the  elinnge.  In  either  caae  the  gecond  »t»i»d  U 
uitduli/  accfntvated,  the  altor&tioB  being  recognizable  as  over 
Ihe  aorta  or  pulmonary  artery,  according  to  the  cause  of  iL 
But  the  second  §ound  nmy  be  accentuated  and  deepened  ia 
lone  from  other  causes  than  hypertrophy  of  the  ventriclefl. 
This  may  he  present  over  the  aortic  cartilage  in  cases  of  high 
arlerial  tension  in  Llie  systemic  circulation,  ur  in  dilatation  or 
aneurism  of  the  arch  of*  the  aoria,  or  when  tlie  aorta  has  loet 
iis  elasticity  from  degenerative  changes.  Under  these  circura- 
stancee.  however,  a  eeriain  amount  of  hvpertrophy  of  the  left 
ventricle  is,  as  a  rule,  also  present,  fn  all  such  cases  the 
deepeneil  tone  is  usually  transmitted  into  the  vessels  in  the 
neck.  Over  the  pulmonary  art«ry  the  second  sound  is  accen- 
tuated in  conditions  which  present  an  obstacle  to  the  frc« 
paBsa^e  of  blood  through  the  lungs.  This  ctiange  may  be  met 
with  m  pneumonia ;  and  it  is  often  a  marked  feature  in  cases 
of  obstruction  or  regurgitation  at  the  mitral  orifice,  leaons 
productive  of  increased  tension  in  the  pulmonary  circulntSoa, 
with  more  or  less  hypertrophy  of  Ite  right  ventricle.  In  cer- 
tain cases,  as  in  retraction  of  the  upper  lobe  of  the  left  lung 
from  phthisis,  the  pulmonic  second  sound  may  appear  to  be 
morbidly  accentuated  when  in  reality  it  is  simply  brought 
nearer  the  ear  from  the  artery  having  l(«t  its  covering  of  lung. 
In  most  of  these  instances,  however,  pulsation,  both  visible 
and  tangible,  is  present  over  the  artery,  and  the  snap  of  the 
closure  of  the  valve  is  often  communicated  to  the  hand.  These 
conditions  will  help  to  Kuide  the  diaguiwia.    (See  p.  ')tiG.) 

When  large  air-filled  cavities  are  in  close  proxuuity  to  the 
heart  the  sounds  may  take  on  a  hollow,  ringing,  metallic 
Ruality,  of  the  nature  of  an  echo.  The  first  sound  is  moot 
rrequontly  m  affucdtl,  the  causes  being  pneumo-perieardluin, 
large  pulmonary  cavities,  pneumothorax,  or  an  over-dislcnded 
stomach. 

2.  Ileilvplicaliiin  of  Uie  hfirl'n  «iiinrfit  arises  from  a  want 
of  syuchriinnus  action  in  the  valves  on  the  two  sides  of  the 
organ,  and  so  one  or  other  sound  is  split  up  into  its  componvnt 
elements.  Either  sound  mnv  be  reduplicated,  the  second, 
however,  beinc  most  ft^quentfy  m.  and  there  a  then  produced 
a  "galloping  or  "canlering  action  "  of  the  heart,  indicated 
by  Uie  syllables  ''  rat-ta-M."  The  clinical  significance  of  this 
fact  is  not  always  clear;  and  it  occurs  at  times  in  healthy 
subjects.  It  will  be  sufficient  for  the  student  to  note  that,  if 
it  is  best  hoard  anywhere  over  tlie  ventricular  area,  it  ia  prob- 
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ably  the  first  sound  which  is  resolved  into  its  component  ele- 
ments, while,  if  over  the  base,  it  is  the  second.  Any  condition 
which  increases  the  tension  either  in  the  systemic  or  pulmonic 
circulation  may  disturb  the  balance  of  the  two  sides,  and  so 
predispose  to  reduplication.  It  is  certainly  a  frequent  fact  in 
cases  of  Bright's  disease,  especially  in  the  chronic  granular 
form,  although  not  infrequent  also  in  the  acute  disorder ;  in 
these  conditions  increased  tension  in  the  systemic  arteries  is  of 
well-known  occurrence.  On  the  other  hand,  increased  ten- 
sion in  the  pulmonary  circulation  is  a  necessary  result  of  ob- 
structive disease  at  the  mitral  orifice,  and  reduplication  of  the 
second  sound  is,  therefore,  often  found  in  this  affection ;  so 
frequent  is  it,  indeed,  that  even  in  the  absence  of  auriculo- 
systolic  murmur  at  the  apex,  it  has  been  looked  upon  by  some 
authorities  as  strong  presumptive  evidence  of  mitral  stenosis, 
especially  when  the  pulmonic  second  sound  predominates  over 
the  aortic.  Even  holding  the  breath  for  a  long  time  may  in- 
duce reduplication  in  the  healthy  subject.  The  impediment 
to  regular  and  equable  action  presented  by  incipient  pericar- 
ditis may  also  give  rise  to  a  "  cantering  action.  Reduplica- 
tion may  be  complete,  with  the  two  elements  of  the  sound 
quite  distinct ;  or  incomplete,  where  there  is  no  distinct  inter- 
val, the  sound  appearing  only  lengthened  and  slurred  ("  <?/r- 
riip^').     In  some  instances  both  sounds  are  reduplicated. 

8.  Cardiac  Murmxirs, — The  sounds  of  the  heart  may  be 
associated  with,  or  replaced  by,  murmurs.  These  may  be  pro- 
duced either  within  the  heart  (endo-cardial)  or  outside  of  the 
heart  (exo-cardial),  and  may  present  a  great  variety  of  acous- 
tic characters  (blowing,  rasping,  cooing,  etc.).  The  two  most 
important  facts  to  determine  about  them  are  (A)  their  rhythm, 
and  (Bj  their  site,  or  area  of  distribution.  As  so  many  car- 
diac murmurs  are  valvular  in  origin,  it  is  on  the  whole  a  good 
rule  to  try  all  murmurs  which  require  detailed  investigation 
by  the  tests  of  the  valvular  murmurs  before  proceeding  to 
anv  other. 

A.  Rhythm  of  Cardiac  Muiiniirs, 

What  has  to  be  considered  under  this  head  is  the  relation- 
ship, in  point  of  time,  which  the  murmur  beai*8  to  the  different 
physiological  acts  which  constitute  a  complete  cardiac  revolu- 
tion, viz.,  the  contraction,  dilatation,  and  rest  of  each  of  the 
cavities.  (See  Fig.  107.)  The  murmur  has  to  be  defined  as 
occurring  during  this  or  that  portion  of  the  heart's  action,  or 
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during  the  pause  which   intervenes  between   the  periods  of 
activity.     To  do  tliis  it  is  neceaaary  to  wntch  curefiiUy  its  re- 
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latiiin  to  the  souuds,  to  the  impulse,  and  to  all  the  other 
appreciable  phenomena  which  attend  upon  the  action  of  the 
heart. 

Every  valvular  murmur  hna  one  of  three  relations  lo  the 
sounds  of  the  heart  (complex  inurmurB,  with  two  or  more 
murmurs  combined,  will  be  considered  later). 

(1)  The  murmur  precedes  iind  run»iq>  lolhefint  found,  end- 
ing at  the  moment  of  this  sound,  and  of  the  beat  of  the  apex. 
In  this  case  the  murmur  is  synchronous  with  the  contraction 
of  the  auricles,  and  is  called  aurit^ilnrsystolie,'  or  by  some 
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pratyttalie  (from  iU  preceding  the  Bystole  nf  the  ventricle). 
The  interpretation  of  sucii  a  murmur  dependa  on  iU  occurring 
only  when  blood  w  being  expelhil  from  an  mirkle,  and  when  the 
ventricle  is  still  passive.  With  very  rare  exceptions  such  a 
murmur  depends  upon  constriction  of,  or  obstruction  at,  tlic 
aiiriculo-ventricular  orifices,  with  consequent  interruption  to 
the  flow  of  blood  out  of  the  auricle  during  ita  contraction.  It 
is  thus  said  to  be  a  direel  or  onward  murmur;  it  is  iiaually 
very  rough  in  character  and  often  accompanied  by  a  thrill. 
(See  p.  5i}9.]  It  is  to  be  remarked  also  tnat  the  first  Gound 
of  the  heart  in  such  caGes  is  often  so  abrupt  aa  to  lead  the 
student  to  mistake  it  for  the  second  sound. 

The  auricular-aystolic  murmur  may  merely  precede  the  first 
sound — I.  «.,it  may  originate  in  the  pause  of  the  heart's  action, 
or  it  may  be  prolonged  quite  through  the  period  of  rest,  being 
in  this  case  necessarily  associated  -with  a  degree  of  the  veu- 
tricular-diastolic  murmur  presently  to  be  described.  (P.  fi7d,) 
This  last-mentioned  condition  U  to  be  accounted  for,  according 
to  Dr.  Salter,  on  the  supposition  that  the  narrowing  and 
roughening  of  the  mitral  orifice  are  so  great  that  even  the 
passive  flow  of  blood  from  the  auricle  into  the  ventricle  at 
the  commencement  of  the  diastole  is  sufficient  to  generate  a 
"  fluid  vein.'"  In  opposition  to  this  view,  however,  Dr.  Hil- 
ton Fagge  argues  that  the  auricle  in  extreme  mitral  stenosis 
begins  to  contract  earlier,  and  goes  on  contracting  longer,  than  " 
in  the  healthy  heart,  and  that  the  whole  of  the  murmur  is 
thus  due  to  the  auricular  systole.  This  view  seems  tn  be 
established  by  the  cardiographic  tracings  of  Mahomed  and 
Galabin.  The  varieties  of  the  mitral  obstructive  murmur  are 
represented  in  the  diagram.  (Fig.  108.)  For  the  sake  of 
brevity  it  \a  sometimes  named  "  A^."  (auricular-systolic). 

(2)  The  murmur  foUtnvs  and  runs  off  from  the  fird  sound. 
ending  somewhere  between  the  first  and  the  second,  or  close 
to  the  second  sound.  In  this  case  the  murmur  is  synchronous 
with  the  contraction  of  the  ventricles,  and  may  be  called  wn- 
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trusidar-gydoiu;.  A  veiitricular-aystolic  murmur,  teing'  coin- 
cideut  with  the  emptying  of  the  veutriclea,  must  of  course  be 
fniised  (if  valvular  in  origin)  by  blood  fiowinif  from  Ike  ventricle, 
either  in  the  niitural  onward  direction   (over  a   roughened 


aortic  orifice,  for  example),  or  backward,  hv  regurgilatioii 
through  the  auriculo- ventricular  orificra.  "W'hen  due  to  ob- 
struction at  the  arterial  orifices  it  is  snid  to  be  a  direct  or 
onvMinl  murmur,  but  when  caused  by  regurgiintion  thruugli 
the  auric II lo-ven trie II lar  valves,  it  is  named  indirect  or  back- 
ward.    It  may  be  indicated  diagranniiatically,  as  in  Fig.  109, 

Fro.  I(W. 


"V.ti."  is  the  cdulniclod  designation  for  this  nmrmiir  (ven- 
tricular-systolic), 

(3)  The  vtvrmur  folhivn  aud  run»  off  from  the  second  Muund, 
ending  somewhere  duriuK  the  interval  lietweeu  the  second 
sound  and  the  first.  In  iTiis  case  the  tntirniur  is  simultaneous 
with  the  dilatation  of  the  ventricles,  and  may  be  called  veti- 
irimdar-diaeUilic.     It  may  he  represented  as  in  Fig.  110.     A 
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presystolic  (from  its  preceding  the  systole  of  the  ventricle). 
The  interpretation  of  such  a  murmur  depends  on  its  occurring 
only  when  blood  w  being  expelled  from  an  auride,  and  when  the 
ventricle  is  still  passive.  With  very  rare  exceptions  such  a 
murmur  depends  upon  constriction  of,  or  obstruction  at,  the 
auriculo- ventricular  orifices,  with  consequent  interruption  to 
the  flow  of  blood  out  of  the  auricle  during  its  contraction.  It 
is  thus  said  to  be  a  direct  or  onward  murmur;  it  is  usually 
very  rough  in  character  and  often  accompanied  by  a  thrill. 
(See  p.  569.)  It  is  to  be  remarked  also  tnat  the  first  sound 
of  the  heart  in  such  cases  is  often  so  abrupt  as  to  lead  the 
student  to  mistake  it  for  the  second  sound. 

The  auricular-systolic  murmur  may  merely  precede  the  first 
sound — t.  c,  it  may  originate  in  the  pause  of  the  heart's  action, 
or  it  may  be  prolonged  quite  through  the  period  of  rest,  being 
in  this  case  necessarily  associated  with  a  degree  of  the  veu- 
tricular-diastolic  murmur  presently  to  be  described.  (P.  678.) 
This  last-mentioned  condition  is  to  be  accounted  for,  according 
to  Dr.  Salter,  on  the  supposition  that  the  narrowing  and 
roughening  of  the  mitral  orifice  are  so  great  that  even  the 
passive  flow  of  blood  from  the  auricle  into  the  ventricle  at 
the  commencement  of  the  diastole  is  sufficient  to  generate  a 
"fluid  vein."*  In  opposition  to  this  view,  however,  Dr.  Hil- 
ton Fagge  argues  that  the  auricle  in  extreme  mitral  stenosis 
begins  to  contract  earlier,  and  goes  on  contracting  longer,  than 
in  the  healthy  heart,  and  that  the  whole  of  the  murmur  is 
thus  due  to  the  auricular  systole.  This  view  seems  to  be 
established  by  the  cardiographic  tracings  of  Mahomed  and 
Galabin.  The  varieties  of  the  mitral  obstructive  murmur  are 
represented  in  the  diagram.  (Fig.  108.)  For  the  sake  of 
brevity  it  is  sometimes  named  "  A.S."  (auricular-systolic). 

(2)  The  murmur  follows  and  runs  off  from  the  first  sound, 
ending  somewhere  between  the  first  and  the  second,  or  close 
to  the  second  sound.  In  this  case  the  murmur  is  synchronous 
with  the  contraction  of  the  ventricles,  and  may  be  called  ven- 

cxnrtly  expre»«o<l.  (Seo  Fig.  107.)  The  period  of  auricular  iiynt/>Ie  Iiah  no  dcfliiito  place 
luwi^rH'd  to  it  in  any  schoino  prior  to  Dr  Gairdnor*! ;  the  old  temi  *' pn-eyuUillc,"  a« 
applied  to  ii  inurninr,  bt'icig  vngue,  and  glvinfc  no  hint  an  to  itii  coinrid'-nrt*  with  the 
RVHtoli'  of  tho  nuriclo.  Thi«  torniM  ran  be  applied  to  all  kindii  of  niariniini,  lndi<'aliiig  aa 
tlu-y  do  Hiniply  tlio  oxact  rhythm  aitart  from  any  ronniderations  of  raiiMition. 

>  A  "fluid  voin"  (*' vrine  fluido"  of  Sarart),  with  itimonorouii  YibrationH,  i« KMn^ralM 
wlion  bItMMl  itnr«<M>8  with  Hufliriont  force  into  a  |Nirt  of  the  circulat'^ry  apiMtrutim  Hi  tiially 
or  n>liitiv(>ly  diluted.  Thio  pxplanation  of  the  causation  of  mnrmun  wmi  oiiKiiially 
formulated  by  Conifriin,  iim  far  l>ack  as  1^21>,  but  of  hite  yean  it  ha«  b«-*-ii  imiI  iiin^ii  a 
more  III  ciiriite  K<-ientit)r  bnHiN  by  M.  ('haurcau  and  other  French  ottwrrvirai  Tbit  lUMttj 
if*  Ken«*r!illy  ii«  eepte^l  iui  explanatory  of  arterial  and  venoui  munnun,  but  mtiu*-  mn.\Aiuu 
IwiB  been  taken  to  itM  application  to  endocardial  niurmurt. 
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"  venineular-9jBto\\c."  In  like  mftiiner,  a  "  ventricular-gygfolic" 
and  a  "  vetitncular-diaslolic  "  ( V.S.  +  V.D.)  murmur  aro  very 
fr('(]iieDtly  combined  (in  cases  of  aortic  ohstructioD  and  regur- 
gitation^.  but  here  the  second  Bound  iDterycnes  and  makes 
tile  rhj'tliin  'iiiite  pliiin.    'See  Fig.  ll'J.)     The  greatest  degree 


of  difficulty  arises  when  the  sound  is  merged  in  the  murmur, 
as  it  frequently  is,  when  an  "  auricular-avatolic  "  and  a  "  ven- 
tncutar-evBtoIic  "  murmur  are  combined,  but  even  in  such  a 
case  it  ia  often  fouud  that  the  first  ])art  of  tlie  murmur  is  Tory 
rough,  and  the  second  part  has  much  more  of  a  blowing 
character.  The  murmur  will  often,  in  fact,  abruptly  change 
ita  character  about  the  moment  of  the  apox-bcHt :  or  we  may 
find  that  one  element  of  the  complex  murmur  ia  heard  more 


clearly  at  the  apex,  and  the  other  at  the  base,  or  tlacwlM're. 
A  very  complex  iiasociatioQ  of  murmura  is  found  when  nil  th*i 
{)erii.ids  of  the  heart's  movements  arc  accompanied  by  murmur, 
estcndiug  even  through  the  period  of  re«t.  This  is  repre- 
sented in  Fig.  113.     (A.S.  + V.8.  +  V.D.) 


i 
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Various  authorities  (e.  g,,  Walshe,  Hayden,  etc.)  have  yet 
further  differentiated  murmurs  as  to  their  time  or  rhythm; 
and  such  terms  as  postsystolic^  prediastolic,  and  postdiastolic  are 
frequently  to  be  met  with.  Postsystolic  indicates  that,  the  first 
sound  remaining  intact,  the  murmur  occupies  the  portion  of 
the  short  pause  immediately  following  it.  Prediastolic  signifies 
that  the  murmur  is  heard  during  the  latter  part  of  the  short 
pause,  and  runs  up  to  and  is  closed  by  the  second  sound. 
Postdiastolic  usually  indicates  what  has  b^en  already  described 
as  an  auricular-svstolic  murmur  (see  p.  576) ;  but  some 
authorities  (e.  g.,  itayden)  attach  a  different  sign  iff  cation  to  it, 
implying  that  it  immediately  succeeds  an  unchanged  second 
sound,  and  is  prolonged  to  a  greater  or  less  extent  into  the 
pause,  terminating,  however,  distinctly  before  the  occurrence 
of  the  first  sound. 

B,  Area  of  Cardiac  Murmurs, 

Having  determined  the  rhythm  of  a  murmur,  the  next  step 
in  the  investigation  is  to  fix,  within  as  narrow  limits  as  possi- 
ble, the  ])lace  of  its  origin  and  the  area  of  its  difffusion. 

The  point  at  which  a  valvular  murmur  is  produced  being 
one  of  the  four  orifices,  it  is  commonlv  desirable  to  test  all 
murmurs  on  the  supposition  that  they  may  be  valvular.  The 
first  branch  of  the  mquiry  as  to  the  seat  of  origin  of  a  murmur 
is  therefore  commonly  this :  At  which  of  the  four  valvular  orifices 
is  it  produced  f  As  there  are  four  valvular  orifices,  so  there 
are  four  distinctive  areas  to  which  murmurs  arising  at  these 
orifices  may  be  propagated.  These  have  been  detcrmineii  by 
the  accumulated  experience  of  physicians  at  the  bedside, 
checked  by  the  results  of  [Kwt-inortem  examinations.  The 
following  rules  will  be  found  useful  in  recognizing  tlu^e  areas. 

(1)  Area  of  mitral  murmurs.  The  area  of  mitral  murmurs 
corresponds  generally  with  the  apex  of  the  left  ventricle.  To 
find  this  area  with  precision  it  is  necessary  to  have  determined 
all  the  points  about  the  aj)ex-beat  insisted  on  in  the  earlier 
part  of  the  physical  exannnation.  If  a  nuirmur  concurs  in 
position  with  the  apex-beat,  and  if  its  area  of  diffusion  is 
round  this  point  nearly  in  a  circle  Tsee  Fig.  114,  area  marked 
A  ) ;  or  even,  and  more  especially,  if  the  murmur  is  communi- 
cated more  intenselv  and  immediatelv  to  the  lefl  than  to  the 
right  of  the  a|)cx,  as  ascertained  by  the  impulse,  it  is  probably 
of  mitral  origin.  This  propagation  to  the  left  of  the  apex-beat 
is  specially  true  of  the  regurgitant  murmur,  but  the  murmur 
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of  oiitnil  obstruction  is  often  heard  in  its  greatest  !nti*nB{ty  ■ 
little  to  tbo  inner  aide  of  the  npnx  impulse.     Milrftl  murmun 


AREA    OF    PULMONIC    MURMURS.  588 

are  often  heard  over  a  very  limited  space  in  front  of  the 
thorax ;  they  are  mostly  inaudible  at  the  base  of  the  heart ; 
but,  on  the  other  hand,  they  are  frequently  conveyed  with 
great  distinctness  to  the  back  of  the  chest,  about  the  lower 
angle  of  the  left  scapula.  They  are  usually  either  '*  auricular- 
systolic  "  or  "  ventricular-systolic,"  the  former  being  some- 
times associated  with  a  "  ventricular-diastolic  "  portion ;  and 
various  combinations  of  these  occur. 

Naunyn  has  asserted  that  the  murmur  of  mitral  regurgita- 
tion may  have  its  seat  of  intensity,  not  in  the  apex  region,  as 
above  described,  but  in  the  second  interspace,  an  inch  and  a 
half  or  more  to  the  left  of  the  edge  of  the  sternum,  and  that 
it  is  communicated  to  this  point  from  the  left  auricle  which 
crops  up  on  the  outer  side  of  the  pulmonary  artery.  He  at- 
tributes this  distribution  of  it  to  the  better  conduction  of  the 
murmur  along  the  course  of  the  regurgitating  blood,  and  to 
the  fact  that,  owing  to  its  dilated  condition,  the  left  auricle, 
and  especially  its  appendix,  comes  nearer  to  the  surface. 
Paul  Niemeyer,  Gerhardt,  and  Dr.  George  Balfour  concur  in 
this  opinion,  but  the  question  is  still  sub  judice.  Dr.  George 
Balfour,  who  is  the  most  strenuous  advocate  of  this  doctrine 
in  this  country,  indicates  that  in  anaemic  and  chlorotic  condi- 
tions many  of  the  so-called  hsemic  murmurs,  referred  to  the 
area  of  the  pulmonic  valve,  are  in  reality  mitral  regurgitant, 
and  their  seat  of  intensity  is  as  described  above.  He  accounts 
for  them  on  the  ground  that  "  the  defective  nutrition  of  the 
cardiac  muscle,  depending  on  the  depraved  constitution  of  the 
blood,  has  resulted  in  relaxation  of  the  muscular  tissue,  and 
dilatation  of  the  ventricular  cavity,  this  producing  imperfect 
closure  of  the  mitral  valve,  and  hence  a  mitral  murmur." 

( 2 )  Area  of  pulmonic  innmiurs.  Murmurs  in  the  pulmonary 
artery,  or  at  the  pulmonic  valves,  are  carried  to  the  ear 
nearly  over  the  seat  of  the  valves,  or  over  the  upper  part  of 
the  right  ventricle.  The  circle  D  in  the  diagram  (Fig.  114), 
indicates  the  most  elevated  position  of  the  murmur,  but  it  is 
frcHjuently  heard  more  distinctly  a  little  lower  down.  Its  area 
coincides  in  position  with  that  of  the  greatest  distinctness  of 
the  pulmonic  second  sound  as  contradistinguished  from  the 
aortic  second  sound.  Frequently  it  coincides  in  j)osition  with 
a  certain  tactile  vibration  or  snap,  as  described  above  (see  p. 
oGO),  accompanying  the  second  sound.  Pulmonic  murmurs 
are  usually  very  superficial,  and  therefore  often  very  distinct, 
and  apparently  near  the  ear ;  they  are  nevertheless  limited  in 
their  power  oi  diffusion,  being  ueually  inaudible  at  the  apex 
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and  alao  along  the  steruum.     They  are  never  dUtinctly  heard 
e  of  the  great  vessels.    They  are 


a  the  neck  nor  in  the  c 

almost  invariably  "  ventricular-systolic  "  in  rhythm,  but '"  v 
tricular-diaatolic "  murmurs  may  occur.  Pulmonic  luurimire 
are  usually  "funelioual"  in  character — i.e.,  iniluiM^iidciit  uf 
organic  disease  of  the  valves;  but  it  mtiat  not  be  furgtittt^ 
that  congenital  ma  I  for  to  al  ions  may  exisl  at  the  oritice  i>f  thu 
vessel,  and  may  give  rise  to  murmur.  Even  under  Hueh  cir- 
cumstances, the  rhythm  ia  usually  aj'stolic.  (Compare  alsu 
last  paragraph.) 

(3)  Area  of  Iruiugpiil  niurmnm.  These  murmurs  ore  heard 
over  the  right  ventricle  where  it  is  uncovered  by  the  lung — 
». «..  at  the  lower  part  of  the  sternum,  and  over  the  whole  sjihck 
between  this  and  the  seat  of  the  mitral  murmur.  A  tricuspid 
murmur  is  usually  very  distinct  and  superficial  in  its  char- 
acter, little  audible,  however,  above  the  third  rib,  and  thus 
distinguished  both  trom  the  pnlmonic,  and  still  more  from  the 
aortic  murmur.  Its  area  in  ordinary  circumstances  is  indi- 
cated by  the  triangular  space  marked  C.  in  Fig.  114,  but  in 
oases  of  considerable  hypertrophy  and  dilatation  of  the  right 
side  of  the  heart,  cspecjallv  in  coimectiun  with  emphysema, 
the  murmur  is  beard  loudest  toward  the  xiphoid  au<]  along 
the  margin  of  the  sixth  or  seventh  left  costal  cartilage.  Tbe 
rhythm  is  usually  "  ventricular- systolic,"  but  in  r.ire  mslanou 
it  may  be  "  auricular-syatolic." 

(4)  Area  of  aorlie  murmun.  These  murmurs  are  found  D(A 
only  in  great  intensity  over  the  base  of  the  heart  and  the 
manubrium  aterni,  which  are  so  near  their  site  of  production, 
but  frequently,  and  not  less  distinctly,  along  the  wliole  line  of 
the  sternum ;  rather  oftener  than  otherwise,  the  aortic  regur- 
gitant murmur  (V.D.)  is  absolutely  louder  close  to  the  xiphoid 
than  at  many  points  nearer  to  its  origin.  It  is  sometimvs  well 
transmitted  to  the  apes  region,  and  may  even  simulate  a  mitral 
obstructive  murmur  in  rare  instances.  The  aortic  murmur  is 
diatinguisliod  from  all  the  other  valvular  murmurs  by  Iwing 
propagated  into  tiifi  arteries  of  the  neck.  This  is  especially 
true  of  the  obslructivo  muritiur,  which  is  usually  transmitted 
with  considerable  intensity  ;  the  regurgitant,  however,  may  bo 
very  faint  and  altnost  inaudible  there.  The  aortic  murmur 
has  often  a  special  (listirictiiatt  ovt^r  the  sternal  end  of  the 
second  righl  coalal  cartiia((i'  ("aortic  cartilage").  It  iii  the 
most  widely  diffused  of  all  ihi-  airdiac  murmur*,  imd  can 
SoniMimes  l>e  traced  to  great  diatuiiuvs  along  the  spine,  aud 
even  into  tbe  extremities.    The  area  marked  B  in  Fig.  114 
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indicates  the  limits  of  distribution  of  the  aortic  murmur. 
The  murmur  may  be  "  ventricular-systolic  "  or  "  ventricular- 
diastolic ;  "  a  combination  of  the  two  is  very  frequent. 

Pericardial  murmurs  are  usually  present  with  both  sounds 
of  the  heart,  and  when  present  with  only  one  it  is  almost  in- 
variably the  first.  In  certain  cases  pericardial  friction  may 
have  a  triple  rhythm  from  the  fact  that  roughening  has 
occurred  over  the  auricles  as  well  as  the  ventricles ;  the  first 
|>art  of  the  murmur  is  presystolic,  the  second  systolic,  and  the 
third  diastolic.  Pericardial  murmurs  are  to  be  distinguislied 
in  part  by  their  special  acoustic  character  of  friction,  grating, 
creaking,  or  shuffling.  In  general  terms  they  may  be  said  to 
be  deficient  in  precision  of  rhythm,  and  especially  in  what 
may  be  termed  accentuation.  They  are  liable  to  change  both 
in  rhythm  and  position  from  time  to  time.  They  are  more 
considerably  altered  as  to  character  and  intensity  by  the  posi- 
tion of  the  patient  than  endocardial  murmurs,  and  they  are 
also  more  considerably,  and  especially  more  essentially,  altered 
in  their  character  by  pressure  with  the  stethoscope.  They  are 
sometimes  heard  along  the  left  margin  of  the  heart  or  at  the 
apex,  but  on  the  whole  they  most  frequently  occur  over  the  right 
ventricle  and  at  the  mid-sternum,  and  are  not  carried  into  the 
arteries  of  the  neck,  or  in  the  direction  of  the  xiphoid  carti- 
lage. They  are  sometimes  associated  with  well-marked  frem- 
itus (pericardial  friction  fremitus). 

Pericardial  murmur  may  be  simulated  by  friction  sound 
generated  in  the  pleura  at  the  borders  of  the  heart.  As  a 
rule,  this  friction  obeys  the  respiratory  rhythm  and  ceases 
when  the  breath  is  held,  but  in  some  instances  the  friction, 
though  due  to  roughening  of  the  pleura,  is  developed  by  the 
cardiac  movements.  The  distribution  of  the  friction  the  ab- 
sence of  symptoms  of  cardiac  derangement,  and  perhaps  the 
presence  elsewhere  of  signs  of  pleurisy,  may  guide  the  diag- 
nosis. 

Murmurs  due  to  aneurisms  of  the  arch  of  the  aor/a,  especially 
of  the  ascending  part,  are  with  difficulty  distinguished  from 
those  of  aortic  valvular  disease.  Sometimes  the  distinction  is 
impossible,  or  can  only  be  arrived  at  through  the  superadded 
signs  of  aneurism,  buch  murmurs  are  usually  ventricular- 
systolic  (V.S.)  in  rhythm,  but  a  diastolic  murmur  may  also 
occur  in  the  aneurismal  sac,  apart  from  any  valvular  lesion. 

Anainic  and  functional  murmurs  (so-called  ha'mic)^  as  heard 
over  the  heart  and  great  vessels,  are  always  ventricular-systolic 
(V.8.)  in  rhythm,  and  they  almost  always  simulate  aortic  or 
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pulmonic  murmurs  as  regards  their  area.  lu  rarer  iiislances, 
liowever,  they  may  be  confined  to  the  apex  region.  Thev  are 
to  be  diBlinguiahed  from  murraitrs  of  organic  origin  chiefly  by 
the  ciruuniBttineea  in  nliich  they  occur,  and  by  the  absence  of 
symptoms  of  valvular  disense. 

A  metailir  echo  of  one  or  both  ciirduie  notiiuh  may  simulate  a 
murmur  and  may  be  produced  in  an  air-filled  cavity  in  this 
neighborhood  of  the  heart  (tubercular  cavity  in  the  lung, 
pneumothoras,  and  distended  Blomach).  It  is  diatinguished  by 
Its  peculiar,  hollow,  ringing,  or  booming  quality.  ReduplicS' 
tton  of  a  sound  ia  apt  in  some  cases  to  simulate  a  murmur, 
especially  when  the  reduplication  is  incomplete,  but  attention 
to  details  will  minimize  this  difiictilty. 

MuTitiurt  in  t/ie  arterie«.  In  almost  all  the  large  arterial 
trunks  a  murmur,  ventricular-systolic  (V.S,')  in  rhythm,  mny 
\k  evoked  by  pressure  with  the  stethoscope.  Apart  from  this 
proasure,  however,  such  a  murmur  is  often  present  in  the  sub- 
clavian arteries,  more  especially  on  the  left  side,  and  that 
without  any  lesion  at  the  aortic  orifice.  It  may  ho  pr«?8ent  in 
anmmic  conditions,  but  is  not  uncommon  in  apparently  healthy 
su^ecta.  If,  however,  there  is  a  double  murmur  (V.S.  and 
V.D.)  in  tlie  aortic  area,  the  systolic  portion  is  invariably 
carried  into  the  vessels  of  the  neck  with  considerable  intenu^, 
and  in  not  a  few  instances  the  diastolic  ia  progiagated  in  a 
similar  direction,  though  very  faintly.  Murmurs  are  very 
frequently  present  at  tlie  root  of  the  pulmonary  artery  (see 
p.  583),  and  may  exist  also  in  aneurismal  affections  of  th« 
aorta.  Duroziez  pointed  out  that  in  certain  diseased  condi- 
tions, especially  in  aortic  insufficiency,  pressure  with  thestetb- 
oscope  educed  not  only  a  systolic  but  also  a  diaatidic  murmur 
in  the  arteries,  chiefly  in  the  femorals,  hut  it  bna  also  been 
found  a|>art  from  any  disease  of  the  vascular  oppnnitus. 

Murmurs  in  the  veins  may  also  be  present,  especially  in 
the  large  trunks  at  the  root  of  the  neck.  They  arc  loudest, 
as  a  rule,  on  the  right  side.  They  are  humming  or  musicitt 
in  quality,  and  are  continuous;  they  are  thus  easily  differ- 
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entiated  from  art«rial  murmurs  in  the  siime  locality,  which 
intermit  witli  the  cardiac  action.  This  verwiu  ftuni  (hutnffling- 
top  Bound  or  Bruit  de  diablejia  often asociated  vitli  impover- 
iahed  states  of  tbe  blood  (anieaiia,  chlorosis,  etc.),  but  dof« 
not  necessarily  iDdicate  organic  diseafie.  The  poeitioi)  of  tlie 
patient  is  apt  to  iniluence  both  the  inteneity  and  i^ualilv  of 
these  murmure,  the  erect  posture  generally  rendering  tlieni 
louder  and  more  niuaica] ;  inapiratioD  hos  a  similar  effect. 

TIIOttACtO  ANEUBIi^M. 

Incidental  alliisions  have  l>een  made  in  the  preceding  {wgcs 
to  aneurism  of  the  thoracic  anrU  and  its  branches,  bnl  it  may 
be  well  to  indicate  a  little  more  in  detail  points  to  which 
attention  should  be  given  in  the  investigation  of  this  subject. 
The  position  of  an  aneurism  will  vary  according  to  the  por- 
tion of  the  vessel  involved.  It  may  impinge  on  the  thoracic 
wall  in  the  immediate  neighborhood  of  the  heart,  or  at  almost 
any  point  in  the  thorax ;  and  aneurisms  of  the  innominate 
brunch  of  the  aorta  may  even  reach  high  up  into  the  neck. 
A  very  frequent  seat  of  thoracic  aneurism  is  under  the  manu- 
brium stcmi.  Aneurisms  of  the  ascending  arch  are  said  to 
paes  chiefly  to  the  right  of  the  sternum,  those  of  the  transverse 
arch  lie,  as  a  rule,  under  the  manubrium,  while  those  of  the 
descending  arch  tend  to  the  left  side.  No  fixed  rules  can  be 
laid  down,  however;  in  some  iiistaucea  the  pressure  signs  and 
symptoms  may  aid  us  in  determining  the  |X)rtiuu  involved. 

Ancurram  in  the  thorax  often  causes  a  loi^al  bulging  of  the 
died  uHtU,  aod  when  looked  at  in  a  cross  light  this  bulging 
may  lie  seen  to  pulsate,  while  palpation  at  once  detects  the 
heaving  action.  If  the  aneurism  has  by  its  pressure  eroded 
any  portion  of  the  bony  structure  it  may  present  itself  as  a 
distinct  piilmiting  tumor,  the  impulse  being  separable  from 
that  of  the  heart,  both  by  nnsition  and  rhythm  (the  cardiac 
impulse  imme<liatcly  preceding  that  of  the  aneurism),  and  if 
the  tumor  is  grasped  at  lis  periphery  between  the  fingers,  the 
puUation  ia  fiuaa  to  be  cxpatuilr  or  e/vcntric;  and  this  is  a 
very  valuable  diagnostic  point  from  glandular  tumors,  can- 
cerous growths,  abscesses  etc.,  in  the  mediastinum,  which  may 
simulate  aneurism  by  having  the  heave  of  the  aorta  commu- 
nicatctl  to  them.  Occasionally  the  aneurism  may  yield  a 
double  Impulse,  corresponding  with  the  cardiac  systole  and 
diastole;  the  latter,  or  "impulse  of  arrest,"  as  It  is  somo- 
Umes  called,  being  generally  slight  when  pn'^cnt  at  all.     A 
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distinct  thrill  is  also  occasionally  felt ;  most  frequently  in 
aneurisms  near  the  heart.  Along  with  these  signs  there  may 
be  an  area  of  dull  percit^ion,  which,  according  to  the  size  and 
position  of  the  aneurism,  may  be  separable  from  the  cardiac 
dulness,  joined  to  it  by  a  more  or  less  narrow  neck,  or  quite 
continuous  with  it. 

In  many  instances,  however,  no  distinct  pulsating  tumor  is 
present,  although  there  may  be  an  obscure  heave,  and  the 
only  definite  physical  signs  are  an  area  of  percussion-dulness, 
more  or  less  marked,  in  the  track  of  the  aorta,  and  certain 
auscultatory  phenomena  to  be  mentioned  immediately.  Some- 
times, indeed,  even  these  signs  are  wanting  or  very  obscure, 
and  the  diagnosis  may  rest  almost  entirely  on  other  signs  and 
symptoms,  such  as  fixed  pain,  dysphagia,  dyspnoea,  laryngeal 
paralysis,  hsemoptysis,  signs  of  pressure  on  nerves  and  veins, 
displacements  of  the  trachea,  oackward  or  to  either  side, 
sense  of  fulness  in  the  jugular  fossa,  changes  in  the  pupils, 
pulses,  etc.     (Compare  also  Chapter  IX. j 

The  auscultatory  signs  may  vary.  In  some  instances,  especi- 
ally where  the  tumor  involves  the  first  part  of  the  ascending 
arch,  murmurs  following  both  sounds  (V.  S.  and  V.  D.)  may 
be  present,  owing  to  implication  of  the  aortic  valves.  But 
independently  of  any  such  condition,  murmurs  may  be  found 
in  aneurisms  in  any  part  of  the  thorax,  the  rhythm  being 
usually  "  ventricular-systolic,"  or,  more  correctly,  arterial- 
diastolic,  as  it  corresponds  with  the  expansion  of  the  artery. 
In  many  instances,  however,  no  murmur  is  present,  but  the 
cardiac  sounds  as  heard  over  the  suspected  area  may  have 
undergone  alteration.  Both  sounds  may  have  become  very 
distinct,  sometimes  even  more  so  than  over  the  cardiac 
region ;  the  second  is  especially  apt  to  be  accentuated,  and 
even  to  develop  a  different  auahty,  becoming  deepened  in  tone 
or  **  booming,**  and  this  character  is  transmitted  into  the 
vessels  of  the  neck.  This  mere  change  in  the  second  sound 
would  not  warrant  any  diagnosis  of  aneurism,  as  there  are 
other  conditions  which  induce  it.  In  the  aneurismal  condi- 
tions it  is  sometimes  wanting,  but  when  present  with  symptoms 
such  as  are  indicated  above,  and  accompanied  by  an  area  of 
dull  percussion  in  the  line  of  the  aorta,  the  preusmption  of 
aneurism  becomes  very  strong. 

Simple  dilatation  oi  the  arch  of  the  aorta  may  give  rise  to 
varying  degrees  of  percussion-dulness,  chiefly  in  the  region 
of  the  manubrium  sterni.  There  is,  as  a  rule,  no  visible  or 
tangible  impulse  over  this  area ;  but  if  the  finger  is  inserted 
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into  the  jugular  tbssn,  the  dilated  vessi^l  may  l>e  easily  felt, 
and  its  impulse  recognized.  Tiie  second  souud  is  ubuhIIt 
acceotuated  and  liooming,  but  pre^uro  symptunie  are,  ae  a 
rule,  absent. 

Signs  of  aneurigio  may  present  themselves  in  the  bock  of 
the  tnorax.  Percussiou-dulnesa  of  limited  area,  and  close  to 
the  left  side  of  the  spine,  with  changes  in  the  cardiac  sounds 
and  symptoms  of  pressure,  as  already  indicated,  have  to  be 
chiefly  relied  on.  indeed,  in  many  such  cases  physical  exam- 
ination may  yield  little  information,  and  the  diagnosis  will 
depend  almost  entirely  on  the  other  symptoms. 

The  coudiUone  most  likely  to  simulate  ancuriaiu  are  visible 
and  tangible  pulsation  from  the  pulmonary  artery  or  left 
auricle,  about  the  second  left  intercostal  space  (fur  dia^oeis 
see  p.  566; ;  pulsating  empyema  and  cancerous  tumors.  Pul- 
sating empyema  usually  occupies  the  iiumial  situation  of  the 
heart,  which  is  found  displaced  to  the  right,  and  communicates 
its  impulse  to  the  fluid  collection.  There  is,  as  a  ride,  a  dis- 
tinct history  of  a  pleuritic  attack,  and  it  is  unattended  by 
murmur,  thrill,  or  alteration  in  the  cardiac  sounds.  Fulsatiog 
cancer  may  present  more  difficulty,  as  it  may  be  attended 
by  murmur,  and  give  rise  to  all  the  pressure  symptoms  already 
indicated.  But  carefiil  palpation  may  detect  that  the  ptilsa- 
tton  is  not  so  distinctly  expansile  as  in  aneurism,  nor  does  the 
centre  of  pulsation  correspond  to  that  of  dulness.  The  glands 
in  the  neighborhood  that  are  accessible  may  be  discovered 
enlarged,  the  cachexia  may  be  well  marked,  and  the  sounds 
of  the  heart  over  the  dull  area,  exc«pt  in  so  far  as  attended  by 
murmur,  do  not  present  the  alterations  so  often  found  in 
aneurismal  conditions. 


The  nphygmograph  is  an  inelrument  designed  U>  eiialile  the  puUe  to 
register  iUelf,  nnd  so  afford  a  pprmBnent  record  of  itt  Jreijuettcy,  U* 
rrtpiiorily,  ilsjoret,  nnrf,  abatieaU,  of  the  tAaractm  of  the  jrullt  UOM. 

Uftnv  forma  of  the  inntrument  tire  now  In  use,  but  they  sr«  all  eoD- 
itrucled  upon  the  prind|<1e  of  Mkrcy'i  (pbygmi^rkpb  ;  tbe  cMenllal 
part)  boiii^  a  aprin);  wbich  rftU  upon  the  iirlery,  and  vibnlr*  vith  ila 
movemenl!,  and  a  lever  to  which  ibese  movement!  arc  inm^mitlMl, 
and  which  Kcordt  Ihem  in  an  om[<liflMl  degree  on  a  (li|i  of  papor 
rarried  Jong  by  clockwork.  The  Bphvjrniograph*  chiffly  in  iite  in 
Ihii  country  are  ibow  of  Man-y,  moUiflci]  by  MaboiuMj.  of  IXidgeon, 
and  of  Pond. 

Mnrey'a  tpkygmo^mph   (Fig.   115)  coneittn  of  a  l>nm  franieiHiirk 
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filled  with  a  at^l  egiring,  which  resU  upon  Ihe  arler^f  and  c 
calea  iu  piilsaLioni  lalhe  long  lever  (mule  of  light  wood  and  terminat- 
ing in  >  l(;le],  which  records  them  verliotlt;  upno  &  strip  of  blackened 
paper  or  iDica,  carried  along  at  a  given  rate — about  fu^ir  inchea  in  len 
leconds — by  the  clockwork  frame  into  which  it  is  filled.  Habomed 
eO'ecled  a  moit  imporlanl  improvement  in  Marej'i  iiiitrunient  by 
adapting  to  it  means  for  the  regulation  of  tlie  preHurt  of  the  sprin;: 
upon  the  artery.  This  consists  of  an  "  eccentric."  by  depreaion  of 
which  a  definite  Aegne  of  pr«sgtire  on  be  brought  to  bear,  and  ibe 
dial  indicates  the  amount,  from  one  to  oighleen  ounces  troy,  which  i« 
applied.  In  order  to  give  sleadiness  to  the  band  and  arm,  as  well  a> 
lo  afiiird  meant  for  fixing  the  inslrament  in  potlllon,  a  wrisl-rest  or 
cushion  is  used,  as  indiented  in  the  illu*tr»lion. 

The  artery,  for  which  Manny's  instrument  is  specially  adapted,  ii 
the  radial,  and  the  point  at  which  it  is  most  advantageously  applied 
is  just  where  the  artery  erussei  the  styloid  proceu  of  the  radiiu.  Th« 
advantages  are  that  the  veuei  is  here  very  aiiperfii'ial,  and  ia  sup- 
ported on  a  Qrm  flat  BurTxce.  If  possible,  the  patient  (hould  he  in  the 
recumbent  posture,  as  this  generally  assures  the  most  trnnquil  »tnte  of 
the  circulation;  and  great  care  should  be  taken  that  the  humeral 
arlery  is  subject  to  no  preasure  in  any  part  of  iU  course.  The  instru- 
ment may  bI«o  be  applied  wliilH  the  patient  is  in  Ihe  sitting  paatur«, 
bis  arm  rasling  on  a  table  in  front  of  him. 

The  point  where  the  radial  artery  is  most  salient  should  be  carefully 
sought  for  and  marked  with  ink  or  pencil.  The  patient's  wrist  is  then 
laid  in  the  "rest,"  and  the  bultnn  which  the  sphygmographic  spring 
carries  at  its  free  extremily  is  placed  immediately  ovor  the  artcnr. 
The  straps,  which  should  be  incluetia,  are  then  fastened  to  retain  to* 
instrument  in  iU  place,  tbo  flneers  being  held  in  a  semi-flexed  position. 
If  the  spring  is  not  accurately  adjusted  over  the  arlery  it  may  b« 
shifted  about  a  little  without  undoinj;  the  fixlni;!,  but  generally  it  is 
preferable  to  apply  the  tpbycmoi;rHph  afresh.  After  the  spring  is  io 
position  it  is  connected  with  the  lever  to  see  that  it  is  working 
properly  before  any  attempt  is  made  to  register  the  Irauing  on  paper. 
The  spring  must  ba  fairly  placed  on  the  artery,  *  '  '  ■  ■  ■  - 
to  the  side  may  deform  the  tmcing,  and  render  it 
but  absolutely  misleading.  The  pressure  alio  ma 
latcd,  a  numhor  of  tracings  with  varving  degrei 
taken,  and  the  most  perfect  selected.  'The  slip 
are  taken  may  be  prepared  in  various  ways.  G 
is  to  pass  them  through  the  smoke  of  a  camphor 
sufficiently  coaled  to  allow  of  the  style  ur  needle  leaving  its  Impresd 
The  smoke  of  a  turpentine  flame,  or  even  of  a  candle,  may  alto  be 
used.  If  the  paper  is  too  deeply  smoked  it  is  apt  to  retard  the  eteur- 
siun  of  the  needle  and  so  deform  the  tracing.  The  paper  employed 
should  have  a  high  gbiie ;  and  after  the  tracings  are  taken  Ihe 
patient's  name,  with  the  date  and  the  pressure  employed,  may  be 
marked  on  them  by  means  of  a  needle  or  other  sharp  point.  Thejr 
are  then  rendered  pernianenl  by  dipping  them  into  pbotographen  ' 
varnish,  or  a  solntion  of  one  part  of  gum  benzoin  in  five  part*  of 
rectifled  spirits.  Smoked  mica  may  he  used  instead  of  paper;  and  In 
Ihe  case  of  Marev's  instniment  the  tracing  maybe  talton  — '■■-  '-'- 
but  Ihe  roelhod  detailed  gives  more  delicate  results. 


IS  the  least  deviation 
not  only  worthless, 
It  be  carefully  t^u- 
is  of  prossurc  being 
n  which  the  tracinga 
le  of  the  most  effective 
r  flame  till  they  are 
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t,  nnd  ia  tmall  and  eftsily  porUblo,  it  ii  capable  vf  a 
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e  mdial. 
rangic);  Trom  oQ«  to  fivo  ounces.  U  applied  hy  m 

Pimd't  mhygmograph  (Fig.  I  IT),  which  phd  aim  be  employed  u  ft 
cBrdiograpb.  Ib  vsrj  eaiily  adjiielBd  itnd  capable  uf  widet  applicalioD 
to  the  circulatory  tyatem  ibnn  tbe  inatrumenu  alrtady  mentioned. 
The  pulaatioDiDf  the  nrtorj'  ureiii  It  coiuoiiinicaicd  ibroughan  India- 
rubber  diaphragm  (or,  in  ibe  lateit  modification,  through  a  metal 
button  attached  to  a  spiral  tpring),  to  a  series  of  levels,  terminating 
in  a  needle,  wbioh  writes  tipon  the  paper  on  the  horizontal.  Tbe 
instrument  is  attacb«d  to  a  frame  into  which  the  wri^t  may  be  laid, 
but  can  be  eailly  detached  from  this  and  applied  by  tbe  band,  lo 
almost  any  superflciHt  arltiry  in  tbe  body.  Tbe  preuiire  gaiiKo  ia  dtted 
on  tbe  upright  Blem  of  tbe  instniment,  but  caunot  be  regulated  with 
any  degroo  of  nicety. 

In  tbe  bandt  vt  a  capable  observer  nit  the  inalrunienU  above  de- 
scribed give  reliable  results,  and  tbe  traciuga  nilb  which  tbe  t«xt  ia 
illuitratM  are  lelected  trota  a  aeries  afTorded  by  all  tfarea.  Various 
forma  of  "  Irani  mi  tling  apbygmogrnplu  "  have  been  deviled,  and  Ihey 
are  of  special  u>e  in  caiea  wharo  ilmultaneuua  traoingt  of  ibe  pulte, 
the  cardiac  apoi-b«at,  and  it  may  be  the  respiration  are  desired  ;  but, 
on  Ibe  whole,  tlie  "  polygraph  "  of  Harey  is  the  most  Baltafaclury. 

Kvtntt  in  a  Normal  Sphyt/mogram. — Kacb  individual  pul»e  wave  in 

a  sphygniugram  is  made  up  uf  a  leriea  of  "  eventi  "  to  wbieb  B)>ecial 
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The  line  from  wliivli  th^  tracing  nUrts  is  culled  the"  mpiratory"  ar 
"  bate  lint,"  oa  it  reprofepnit  the  point  of  reaiduul  tension  in  Ibe  veaol. 
On  the  veiitriculiir  contnicUun  taking  plxce  tbn if.hyginoi-raphlc  lever 
dcKfibe*  KD  Mcent,  more  or  Ibm  [)erpenilicuUr,  nrnmod  the  "  primary 
or ptreu*tion  tuare,"  terminaiiDg  in  an  apex  Iriic.  IIS,  a]  inoraor  iau 
•K'Ule.  Ttieo  fuUuw*  t,  slight  descent,  succeeded  b^  the  "  iMnndary," 
"lidttl,"  or  ••  jirtdierotie"  vava  (Fig.  118,  b),  which  i*  suppiiMd  lo 
indicate  the  tru*  blood  vave  in  the  vMfwI.i  The  nutah  (Pig.  118, «) 
fjlllch  lucoeedi  tlie  tidal  wave  is  designated  tb«  "aortia"  or  "ditrolie 
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notch,"  nni  is  coincident  with  the  closure  of  Ihe  sigmoid  valves,  indi- 
cating the  tcrmiiiKtion  of  ihe  venlriculnr  «j»toIa.  Then  Mlnwa  the 
"  dierotic  wave"  (Fig.  118,  c),  caused,  for  the  mOEt  part,  m  least,  by 
Ihe  recoil  of  tlie  bloi^  fruiii  the  root  of  the  ftorta.  The  descent  tine, 
broken  it  may  be  b;  one  or  more  small  waves  (Fig.  .1 18,  d),  then  £elU 
graduallj  to  the  base  line  of  the  next  pulsation. 


In  a  good  tracing  the  apei  ia  UBually  more  or  lees  pointed.  Rounded 
apicei  am  to  be  regarded  with  distrust,  as  indicativs  uf  faulty  adjust- 
ment or  incorrect  pressure.  In  certain  instances,  however,  at  in  well- 
marked  aortic  atenoaia  (Fig,  134),  a  rounded  apei  is  one  of  the  most 
distinctive  features  of  the  tracing. 

The  various  events  indicated  in  diagram  in  Fig.  118  arc  easily  recog- 
niEtblein  roo«t  healthy  pulse  tracings — t.g.,  Fig.  119,  in  which  la  reg- 
istered, >iDder  throe  ounces  pressure,  a  healthy  pulse  numbering  68. 

A  pulse  of  this  character  giving  an  unbroken  ascent  line  is  called 
"  katacrotic ! "  hut  when  the  summit  of  the  tracing  is  reached  throuch 
an  ascent  line  broken  bv  one  or  more  shoulders  or  peaks  (Fig.  120, 
a  a),  the  pulie  ii  said  to  be  "  aimcrotie." 


Vk. 
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n«ithjpoi».    rj,n.ui(,  s  on.    riii^,  o«. 

In  katacrotic  tracing!  th«  distention  of  the  artery  ia  Bccompllahcd 
so  •iiddenly  thai  it  Isequal  to  one  alastio  vibration, and  the  ascent  line 
i«  tliereforo  unbroken  ;  hut  nhen  the  distention  ia  effected  more  hIowIv 
tlien  the  maximuni  pressure  in  the  pulse  wave  occurs  lownnl  llio  end 
of  the  ventricular  systole,  and  the  upalroke  ia  broken  by  a  more  or  less 
wcll-deflned  notch— it  is  aDBCmtic.     ADfthins  which  afforda  an  ob- 
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ntncte  lo  the  di^ljurge  of  the  liluod  fVom  the  ventriclo  may  produce 
ihii  rorm  of  pube.  Hence  il  ii  seen  in  well-ruarked  sorlio  •Mnosia 
(Fi|;.  IS4} ;  in  i-B^ea  wbere  the  arterial  lensioD  u  very  high ;  or  wber« 
the  VMseli  are  Btherumutoug. 

TAtcAaraeiertd/  the  jiuUt  tracing,  however,  aill  drpend  grfally  upon 
iAe  preaiure  exerted  upon  tk>  artery,  aad  the  utmost  tstte  ji  Iberarare 
nece£«ary  in  iti  regulutiuD.  As  Hsli-ined  truly  i,>b<iervet,  ■*  the  use  oT 
intvirrect  preuure  U  perhaps  the  tuusL  cumman  source  of  error  in 
BphyumogiHphy. "  A  series  uf  tracings  should  be  made  with  varying 
dogceas  uf  pretsure,  and  those  in  wbiob  the  individual  event?  are  niott 
JietiDctly  indicuLed  selected  fur  preaenation.     Observation  should  be 
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made  in  each  case, alio, as  to  tbo  amount  orprei 
rate  the  pulse.  In  cases  where  [he  vessels  are 
gives  valuable  information  as  to  the  energy  of 
and  the  tension  resident  in  the  veaiel. 

The  cbanges  ia  the  forra  and  relation  of  the  individual  ports  of  tli« 
pulae  curve  under  varying  pressure  are  well  illustmled  by  thaseriei  of 
radial  tracing  in  Fig.  121.  When  the  tiressiire  is  small  ibe  dIcraUe 
vave  is  relatively  lew;  the  whole  corve  a'lfi^.  (Pig.  121.  a.)  Witli 
a  moderate  pressure  (6,  100,  c.  200  grammes)  the  dicrotic  wave  it  beet 
marked;  the  whole  pulse  wave  sumewhai  lowered.  On  increasing 
the  pressure  {d,  260.  t,  450  erammei)  the  dicrotic  wave  diminifhei, 
the  trBctnK  loses  in  height,  the  time  <.)uc^ipiud  by  the  ascent  become* 
tborier,  while  Ibe  descent  line  lengthens.  It  is  only  when  ptauurs 
from  220  lo 300 grammes  is  exercised  thai  Ibe  vibrations  (re)  pret'eding 
the  dicrotic  wave  appear.  This  will  serve  U>  show  what  an  imporlaot 
clement  pre^uro  is,  and  bow  carefully  il  should  be  adjusled. 

IIIIB 


—The  (phyj-mograph  giies  vHlunble  e 
>iun  in  the  arteriul  Gyttem  ;  indeed,  Ibe  indications 
affoi'ded  Cy  it  in  respecl  of  thii,  are  among  Ibo  moit  useful  and  reliablB 
in  sphyKmograpby. 

In  robust  hesllU  iho  tension  in  tho  piilse  nmy  be  very  considerable 
(«ee  Fig.  119),  but  in  cerlain  morbid  stalea  it  ia  apt  lo  ba  muuli  aug- 
mented; the  blood  pcessiirairi  tbe  artery  i»  abnormally  great:  lliere  is 
what  is  termed  high  ienaioii.  Pubec  of  high  tension  may  to  the  Sn^er 
be  large  or  small — large,  wben  with  impeded  capillar;  outflow  the 
blood  is  diaoharKed  into  the  arleriea  by  a  powerful  ventricle,-  small, 
when  the  muicular  coat  of  the  vessels  is  in  a  state  of  tonic  contraction. 
In  both  instances  the  puUe  wave  ia  hard  to  obliterate  by  the  finger; 
but  in  the  one  case  it  ia  lurge  and  full.  In  the  other  small  and  wiry. 
Id  the  latter  instance  the  pul!e  lo  Ibe  finger  of  a  careless  or  inex- 
perienced observer  may  give  a  very  deceptive  impresaion. 

The  graphic  charnctere  which  indicate  high  tension  are:  (a)  TVo- 
minenct  and  iiuUiuion  of  the  tidal  lonre;  (ft)  rnnallnn*  of  tht  durotie 
aacB  ;  (e)  occurrence  of  tht  dierutie  leave  high  us  J>(  tht  diattolie  line, 
which  sinks  gradually  to  the  neit  uiwtroka.  We  may  add  to  theae 
that  the  preHsnre  requires  lo  be  considerable  to  obtain  a  good  tracing. 

Prominence  of  the  tidal  wave  is  a  very  valuable  gauge  cf  high  ten- 
sion when  the  vessels  are  not  atheromatous.  Indeed,  when  in  a  pulse 
tracing  any  part  of  the  tidal  wave  riaes  above  a  line  drawn  from  the 
apex  to  the  aortic  notch  it  indlcalei,  as  a  rule,  undue  blood  pressure. 
It  will  not  do,  however,  to  rely  upon  this  character  of  the  tidnl  wave 
alone.  Other  indications  must  corroborate  it.  Thi*  character  of  hich 
tension  is  due  to  difficulty  of  arterial  outflow.  The  ayntole  of  tbe 
ventricle  ia,  therefore,  prolonged,  and  what  ia  believed  to  be  the  true 
ventricular  wave,  vix  ,  the  tidal,  is  ample  and  sustained. 

Such  a  form  of  tracing  is  well  seen  in  Brigbl's  disease,  eapccially  the 
chronic  form  with  cirrhotic  kidney  ;  but  it  19  often  enough  apparent  in 
acute  and  subacute  ultachs.    (Fig.  \'12.)    Indeed,  it  has  been  described 


a  condition  antecedent  e^ 


o  Iheestabtisbment  of 


determine  whether,  during  the  attack,  tbe  arterial  lention  ia  high,  as 
it  gives  the  key  to  the  treatment. 

Dicrotiam.— In  ibn  fwbrile  state,  and  in  other  conditions,  as  after 
hemorrhage,  whore  the  arterial  tension  Is  low.  the  el»*tii'ily  of  tho 
vesaels  unUDpaircd,  and  the  vvntricular  conlracUona  short  and  sharp, 
Ibara  bdeT«lop«d  what  is  termed  the  "diorollo"  pulst;  ■  faol  often 
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enough  itppreciuble  b;  llie  UoRer.  In  it  the  liHai  wavt  U  no 
apparent  (ilia  nmximum  blood  pressure  cicoiirring  early  io  tho 
cuW  systole),  the  aarlic  nulch  it  Lotoered,  and  the  diemtir.  tcavt  fnticA 
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ixcreand.  YsiiouB  degrees  of  divrotiim  are  recognixod.  A  puU«  U 
"dicrotous"  wheo,  wllli  h  very  marlied  BecuoilM-y  wave,  the  aiirlio 
uoich  d(>ei  not  reuch  the  roipiniiury  line.    {Kig.  1^.] 

It  is  said  tn  exhibit  "  full  dicrotiem  "  when  the  aurtlc  notch  rcitcheA 
the  level  of  the  respiratory  line..    (Figs.  124,  125.) 


When  the  aortic  notch  TaDs  below  tbe  reipinilory  line,  the  term 
"byper-dicroioui"  is  employed.    (PiE«,  12fl,  127.) 

it  will  be  apparent  \hat  the  hyper-dicrotoua  diaracler  resulu  from 
lb«  dicrotic  wave  being  cmiElit  up,  before  tt  bna  spent  itself,  by  ths 
neit  canliac  contraction ;  and  should  the  pulse,  under  such  cirouin- 
stancw,  becomB  very  rapid,  the  dicrotic  wave  may  ba  lost  entirsly, 
and  the  pulse  become  "  monocrotic."    (Fig.  12S,) 


Dicrotism  is  indiCRtivenf  low  lentinn,  nnd  ib  choracters  a 
develnped  under  low  jireHure.  ll  itiaj  be  prodnced  by  slight  ci 
jwrBona  of  nervous  temper«m('nt,  bin  it  ii  in  fobrile  diietuu 
' 1  il>  most  typical  cbaracters  ;  and  Ihe  deerea  of  di erotism  may 


Fig.  r.'7, 
^H                                             Pio. 

,., 

Muiutr. 


■  r  8WB..1, 1 


aid  in  the  eitimal«  of  tha  (rrsTll.T  of  a  etav,  inaniiuob  m  it  alTonl*  a 
k«y  not  only  to  the  cbaractor  of  the  cardiac  action,  but  al»o  to  lh» 
lone  of  the  nervous  tyilvm  generatl}-.     It  it  tliu*  alto  an  important 

Suide  for  iitjmulalion.  Tb«  condition*  which  favor  lb«  ptiKliirtion  irT 
Icrotiim  ire,  ludden  nnd  tharp  venlrlctilar  contraction,  elailicity  of 
the  T«*»o1»,  low  artcrtal  icnsion,  and  free  i-apillary  oulllow. 

Inlimiillmcii  aoH  trrtfularily  nf   Iht  /'u' 
gives  ready  indication  of  any  irrcBulariliM  ei 


^ 


600      PHYSICAL   EXAMINATION    OF    THE   HEART. 

of  the  pulse  waves.  It  occanonaily  hnpnena  tfaal  without  any  allent- 
tion  in  lime  every  second  pulse  wave  laeW  toluroe.  This  is  the  con- 
dilion  deBcribed  by  Traube  as  "puUut  alttmani."  In  other  cm«  the 
puiBB  li  "  iniertniUeot,"  the  heart  now  and  aeain  enjoying  a  longer 
repoee  than  uiual,  and  hence  the  regularity  of  the  tracing  is  disturbed. 
It  is  to  be  noted  in  such  cases  that  the  pulse  wave  followine  the  paute 
is  invariably  more  ample.  This  form  of  intermission,  which  may  be 
regular  or  irregular  in  time,  is  not  inconeislent  with  health,  or,  at  leatt, 
may  depend  upon  temporary  conditions,  such  as  indigeslii 


tobacco  smoking.     It  is  to  be  cBrefully  dislinguii'bed  from  a  furin 
■  ■     '  --■-*■,( 


where  the  v 


ir  contraction  fails  to  reach 


of  "  false 

the  wrist. 

fatly  and  dilated  ventricle  relieves  iUetf  through  a  patent  DiitraturiBce. 

The  systole  in  such  caset  is  abortive,  and  has  no  arterial  expretclon,  a 

&ct  of  the  utmost  significance  as  indicative  of  degenerative  changM 

in  the  cardiac  muscle.     In  every  cas«  of  pulse  inlBrmissiuD,  therefore, 

the  pulse  rate  should  be  critically  chei'ked  by  aiiscultntion  over  the 

In  some  inslancps,  the  irregular! ties  conform  to  certain  types.  They 
mny  occur  at  fixed  intervals,  hb,  for  inslnnce,  every  two  or  three  beats. 
Illustrations  of  Ibis  are  found  in  the  "pultus  bigeminuB"  (Fig.  139 


and  Fig.  181,  Nos.  3,  5,  6),  in  which  the  pulse  waves  run  in  pairs,  and 
in  the  "puUua  triffsminui"  (Fig.  180),  in  which  thej  run  in  groups 


< 


THlTuUr  or  uouilsniil  ditcuo  :  priuturc,  3  tz.    Ditii  taddiDlj. 

Various  forms  of  irregularity,  both  of  rhythm  and  volume,  are  illut- 
trated  in  the  series  of  tracings  in  Fig.  131.  and  it  is  to  be  remarked 
in  connection  with  this  series,  that  the  sjihygmograph  will  detectpulM 
waves  inappreciable  by  the  finger.  In  Nos.  6  and  T  it  was  found  thai 
every  second  cardiac  beat  fuil^  to  reach  the  finger  at  the  wrist,  but 
the  sphygmograph  reveals  them  clearly  as  distinct  interruptions  In  the 
long  descent  Tine. 


NS  I 
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FalKlncfn^  f^m  Ammti,  i^^ilxtr^nifbrinf  frunlrrDprblUe;  norvilUf  « 

alatgoK  lltdkiJ  Jmintnl,  1o\.  Iv.  p.  M8.J 

nlnvbw  to^Lbn-,  the  pdIk  ■■■  oft*n  i^erfectlj  r»pil»r,  th^ft  (wnw  Ihm  ImpilBf  baan 
Ht^urrvd,  ftod  tb«  rvgnUr  rhytboi  b^d  Rtamed,  Aa  lba<U;  hlfvibnd  Ibr  LnvcuWIly 
Miiftllj  becjtnw  cnaCar.  A  Aud j  of  lb*  tnuliigi  ftltbnit  d)c«im  at  tbrnrwiag  Iha  n^lar 
(TrndatloB  boinlbc  ilrlctl/iianiulpulKitowii  lotbtt  Inwhlrb  tba  attanuts  tHbls  bnata 
uf  btnlly  (ppTHUbK  iialy  the  nnDg  oatt  Iming  dMInclIf  nndewl  on  ili>  [upM. 
No,  1  giT»  the  rcBntar  puli.'.  numbering  7a  Not,  i  3,  «ncl  4  glvi.  .uli><»  .!<«»»  nf 
im^Urlljr^  No.  6  iliowi  the  moflt  ja^rXoA  form  of  Ihv  rhythmic  ImifEiilHrUj'  ipatmm 
bigtmiavM),  Ihe  feeblr  li«B[d  heln^  qalle  maricod  and  the  dicnUiD  HftnT  vaoll  qullv 
npfTrecUble.  In  Ko.  A  Lbn  itltflnute  f«alile  lM4it  itrv  l«4i  RtroDglj  mvHiBd,  uhl  JB  Ha  T 
Ihqr  Djffat  bs  inlitakcD  for  tbv  dltruUiin  of  ■  Boring  pnln.  Thi  nia  of  (wIhUIiiii.  In 
•11  can*  vben  Ibe  rhylhiuk'  Imgnlirjt;!  wu  »  veil  deTe[o[ied  u  to  In  inrUocll;  «•- 


It  Ibo  w, 


4lvUl>> 


I 


Respfmlinn  eoiiieliinej  mmterimlly  modifira  the  puke  tracing.  Thi* 
ma;  be  apparent  even  io  heallby  BubJccU,  the  teiiaion  raDine  during 
inipiiBiion  and  ming  during  eipiraiion.  (Pig.  21.)  'Wlien  the 
bpealhing  ie  deep  and  stertirous,  as  in  Hpopleiy  or  unemic  coma,  the 
undiilatory  cbaracteTof  tlie  lespirBtory  lioa  of  the  tracinic  wnj  be  well 
marked.     (Fig.  22.) 

'        ceplional  caaea  during  innpirutioo  the  ptilre  wave  mxy  be  almost 


bands  ptUBing  bel ween  ihcm  und  the  thoracic  wall, and  tht)i 

are  put  upon  the  ttretch  during  the  intpirator.r  aat      It  haa  be*ii 

observed,  however,  under  olher  conditioi.i. 

Senile  PuUe. — Aver;  ebaracteristlc  Torm  of  Iracin^ii  round  inc«Ma 
whera  dpgpn?rHlivi>  rhanf^a  have  ocmrred  [''  a  marked  eilonl  in  lb« 

FiO-  132. 


arterial  walla.  It  ia  apoken  ofai  the  "senile  piilie,"iu  the  condition* 
which  give  rise  Io  it — f.ff.,  ather<ima  and  calcareous  degeneration,  Bra 
ciimmon  in  later  liTe.  The  tracing  is,  a«  a  rule,  nrnple,  the  tidal  wave 
well  suBtiined— so  much  so,  indeed,  in  certain  ciifca  a*  Io  overtop  lbs 
apex  of  the  upstroke  and  aSord  an  anaprolio  tracinc;,  and  Ihe  dicniUo 
wave  is  little  marked.  (Pit:.  188.)  The  degK«  to  which  these  cbai^ 
acters  are  developed  will,  of  iioune,  depend  to  •  larg*  extant  upon  tb> 
amountorrigidityand  thecoiucquontWof  elaalii'U;.  Low  pnasiin, 
as  a  rule, gives  the  most  Ijrpical  tracing,  nllhuugh  the  ptcaauro  requitit* 


-^ 


I 


The  9ph<rgiac)graph  give*  characteristic  trscinp  In  certain  well- 
murked  forms  oF  cardiac  VBlve  diseiue,  eipociall)'  in  casoi  wbere  the 
lefl  venlricie  is  affected. 

Aorlie  itenotia,  purp  Hnd  ainipls,  is  a  ooni|iarH lively  rare  condition, 
but  when  well  markeil  it  gives  a  highly  distinctive  tracing.  (Pig.  184.) 

Flu    1S4, 


bjpertrriiilij- 

Hera,  owing  lo  tho  obi^lruullun  al  the  nrot  uf  the  veuel,  the  primary 
wave  is  imiieded,  and  as  the  ventricle  disehnrpei  iu  contenls  slowly 
and  de1ib«ral«ly  the  tidal  wave  is  well  sustained,  overtops  the  primary 
wave,  and  furmi  the  ruundwl  summit  of  the  tracing.  Th«  puUe,  in 
Tact,  1«  ■na^rotie.  In  caiei  of  extreme  obstruction  then  may  be  no 
iliOvrenliationuf  the  primary  and  tidal  wave«,tha  twnbein^  fused  into 
n  aimple  undulation.  The  decree  to  which  the  ^dal  wave  ■■  produced 
may  be  taken  a«  a  gauge  of  tne  amount  ot  obatruclion  ;  ana  in  caMt 
«rher«  there  ia  Tegurt;ltation  aaeociated  wilh  the  obstruction,  in  the  ab- 
sence of  albMomatous  conditiunB,  the  degree  to  which  the  tidal  wave  is 
developed  may  be  regarded  at  signlflcant,  to  some  extent,  of  the  amount 
of  obstruution  pr«l«nt. 

Aortin  Ttgurgitatvtn  aflordt  a  stHking  conlrast  lo  the  preceding 
tracing.  The  pulse  wave  In  this  lesion  li.  usually  very  amplo,  the  pri- 
mary wave  vertical,  well  produced,  and  terminating  in  a  tharp  apei, 
while  in  the  diastolic  part  the  aortic  notch  is  low  and  the  dicrotic 
wave  imall,  at  least  relatively  so.  The  ohar&olen  at  the  syitolic  part 
vf  the  tracing  indicate  that  ■  poweriVil  ventricle  is  discharging  a  large 
quantity  of  blood  Into  veisols  in  a  state  of  low  tension.     Such  charac- 
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ten  are  often  met  wilh  in  fuDClional  dUturtttocM  of  the  heart  in  ner- 
vuui  poople,  n>  that  tliey  are  by  do  meant  characteritlia  of  aurtic 
incorapelency.  But  tbediKilolic  part  of  Ihe  tiacingU  very  sigaifli-atil. 
No  (ooner  U  the  CHrdiHC  eyitole  ptut  than  the  blo^xl  tensiiin  falU  «i>d- 
detily  from  tlie  rogiirgUatiun  through  iho  patent  orifice,  and  hetit-i;  lb« 


uiillapsing  character  of  the  tracing,  and  the  diminutiun  and  low  poai- 
tiiiri  of  the  dicrotic  wave,  which,  under  normal  coiiditiuni,  ■■  the  «i- 
pnuiion  of  the  recoil  of  (he  blood  column  from  the  aortic  valvo*.  Id 
cHatM  where  atheroma  eiUU  the  lidul  wave,  a*  in  Fig.  13S,  nia;  lie 
V dry  apparent ;  in  aome  instancei,  indeed,  tlie  primary  and  tidnl  w«vir* 
rr>rm  twin  peaki.  Even  in  the  nbtence  of  atheroma,  ibould  conilder- 
elile  ubtlniclion  be  associated  with  the  regurgitatioo,  the  tidal  wav* 
may  be  well  developed,  ai  the  ventricle  ditchargai  It*  oontcnta  more 
ilowly ;  but  even  apart  from  obstruction,  temporary  high  lemion  from 
the  lar)!e  qunntity  of  blood  thrown  into  the  vesie'l  may  give  a  well* 
«u*tain«l  tidal  wave. 

Fig.  13li  indicates  Ihe  characters  of  very  free  regurgitation  in  ■ 
young  subject.     The  uortic  notch  is  as  low  u  the  base  line,  the  divtu- 

Fio.  136 


lie  wave  i»  very  itnall,  ond  the  tracing  ihermrtor  very  flat.  It  was 
developed  under  low  pressure,  and  when  the  pressure  was  Incteiscd 
the  dicn'tlsm  disappeAred.  Some  approiimation  may  be  made  U>  th» 
amount  uf  regut^ltation  present  by  coneldoring  the  degree  to  which 
these  characters  are  developed. 

CapUiarv  hlMt. — This  seems  to  be  the  moat  lltting  place  to  refer 
to  the  oapillarv  pulie.  Inasmuch  as  it  Is  brought  about  by  aortic  la- 
competency.     It  consists  In  tlie  fact  that  pulM  waves  can  bo  seen  la 
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n  ba  well  denioostntted  b.v  rub- 

.     ^     ,      lb  ihe  Hnger  10  BS  to  protluce  a 

cajiilUr^r  blueh,  which  may  bo  seen  to  fluih  and  pale  with  Hid  ijeuile 
and  diB^tolo  of  [be  hi-art.  Id  cerlain  rare  iDstunces  the  puUe  wsvei 
are  transniitled  quite  through  the  capillnrieB  into  the  |«r<phersl  veinc, 
ai,  for  inilaoce,  un  the  dorsum  of  the  handi  giving  rue  to  the  venous 

The  capillary  pulne  h  produced  by  a  large  quantity  of  blood  beij 
nrupelled  Buddonly  by  a  powerful  veatricle  into  TOiseU  iu  a  atate 
low  tenGion,  and  it  may  be  totnewliat  dilated.  Hence  it  is  mott  likely 
to  occur  when  with  n  slowly  acting  heart  tbera  is  free  regurgitation 
through  the  valvea  of  the  aorta  with  ample  compensatory  hypertruphy. 
When  hypertrophy  of  the  left  ventricle  fails  and  mitral  regui^itntion 
entuoa  the  capillary  pulse  diaappears. 

Mitral  Slenoaii. — Conaiderable  diversity  of  opinion  has  been  ex- 
pressed as  to  the  character  of  the  pulse  in  obstructive  lesions  at  the 
mitral  uriBce.  Some  hold  that  the  pulse,  as  a  rule,  is  regular,  though 
small,  and  that  It  is  only  when  tb«  comnenaalory  cunditioat  (hll  that 
irregularity  takes  place.  The  majority  of  observer!,  however,  indicate 
irregularity  aa  a  very  frequent  condition  even  in  eases  where,  ai  yet, 
no  obvious  cardiac  embarrassment  exisU.  Dr.  San^um,  who  has  given 
much  attention  to  the  »phygraognphic  characters  uf  the  pulso  in  mi- 
tml  atenoaii,  ii  very  alrongly  of  this  opinion,  slating  (and  in  thia  be 
coincides  with  Mahomed)  "  that  a  pulse  tracing  which  shows  irregu- 
larllj^  in  the  diastolic  periods,  sometimes  missed  pulsation,  and,  as 
described  by  Dr.  B.  Foster,  the  occasional  appearance  of  a  tmall 
abortive  pubalicn  in  the  line  of  descent  is  very  strong  evidence  of  the 
existence  of  mitral  stenosis."  The  writer  bas  found,  however,  Ibal  in 
many  casea  of  welt-marked  obstruction  (at  least  so  far  as  presystolic 
thrill  and  murmur  with  accentuation  of  the  second  pulmonic  sound  in- 
dicate such),  while  the  patient  is  quiescent  the  pulse  is  regular.  On 
exertion,  excitement,  or  the  supervention  of  pyt«xia  or  pultnonary 
disorders,  however,  irreK"'B''>li^  "^  readily  induced.  In  advanced 
cases,  markwl  irregularity  ia  the  rule.  The  size  of  the  tracing  will 
vary  according  to  the  quantity  of  blood  delivered  through  the  nar- 
rowed oriflce  to  the  ventricle,  and  to  the  elBi'iency  of  ihe  ventricular 
contraction.  Fig.  1ST  ibows  a  tracing  from  a  well-marked  case  In  a 
young  subject.     The  pulse  to  the  flDger  was  small  but  regular. 


Fio.  187. 
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19  spliygmugraphic  char-  I 
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but  I 


Vtnotu  Putte. — DUtaia  of  Iht  right  heart  give  no  (pecial  characlen 
lo  tha  ertoriikl  piiUa,  utilesa  it  ba  b  tendency  tu  unduUlinn  of  the  rM- 
pimtor;  line;  but  Irsclngt  may  be  afforded  by  tbe  jugular  or  euboUv- 
lan  veicu  in  ccsei  of  tricuspid  rogurgiutiun. 


JuguUr  palib'tneliifl  nhawlac  tha  pnaiwHof  ihaaoricaEvin 


•  a.   (After  rrudnleh.J 


In  fig.  110,  the  wave  ''a"  preceding  the  main  wave  i«  due  to  lh« 
auricular  ci>nt ruction,  and  ili  |iropurtionH  are  indicative  or  the  en«rgT 
of  the  iyitole  or  the  fturide ;  wbeo  it  becomea  dilated  and  panlyiM, 


I 
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"  diaappeare  bs  in  Fig.  141.  Tho  wuve  "  b"  h  due  to  the 
II  of  th«  rigbt  venUiole.  and  the  vrnve  "  e  "  \a  the  dcscetit 
d  by  Dr.  GibaoD  to  he  reflected  trum  the  inleriur  of  the  heart, 


Aneurittn  of  the  arr.h  of  the  aoria  or  nf  Us  main  branfhca  nmy 
modi Tj  the  radial  pulso;  bul  the  modillc^ittioni  will  depend  upon  a 
great  ritrietj  of  circumstRneCG,  such  at  the  site  of  the  tumor,  its  eixe, 
fu  ahftpe,  the  character  of  it«  walls  and  conlerils,  etc.  A  frequent 
modiflpBlion  is  inequality  of  Ihe  two  rudini  piiUw,  (("ig".  142,  143, 
144,  and  14F>.| 


Should  tho  Bneurijiln  be  situated  uii  the  nrch  of  the  aorM  b«low  the 
origin  of  the  innominaU  artery  Ibu  two  radial  Iracltigi  may  h«  quite 
pqiial  in  all  respuvU.  If,  howevor,  the  aneurism  Involves  llie  innnmi. 
note,  the  right  radial  will  givB  tDdicatiuoi  of  ihe  lelardatiou  of  the 
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nvolve  the  left 


m 


Bed  to  t.  grenlor  or  less 

rounded  apex,  and  unbrukon  diastolic  line  give  grspbic  il'liietrBlioD  uf 

the  great  mterrurence  with  the  puUe  wHva  oa  the  nlTei'led  side. 

THE  CABDIOQRAl'a. 

Thiiisby  no  means  such  a  reliable  instrument  as  the  iphygmogrkph, 
and  iu  employment,  coniequently,  in  clinical  iniguir;  u  muoh  more 
reTtricIed.  Several  TornM  ui  cardiograph  have  been  deviaod,  but  those 
of  Marey  and  Oalabin  are,  un  the  whole,  the  inoiit  BaLi*r*oU)ry. 

Marey't  tardio^raph  is  ahowD  in  Fig.  MU ;  and  the  adjuitmant  uf 


FiQ.  HO. 
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Pond't  rphygmograph  in  cases  where  Ihe  apei  impiiUo  U  liiailsd  and 
well  marked  ckd  roadilf  be  uttd  at  a  cardiograph.  It  ii  lield  in  [hmi- 
tioD  by  the  hftnd,  and  givea,  on  Ibe  whole,  very  fair  reiuha. 


Sfunml  «nUugni(ibic  I 


I 


•■  (tw  ndJrii  hanl'ii 


In  order  to  lecure  t,  good  cardiogram  [he  [laiieal  musl  be  plxced  in 
Uiat  posiiion  in  which  the  cardiac  a|)ei  beat  ia  meat  deHnite.  He 
may,  therefore,  require  lo  lit  up,  or  leiin  forward,  or  lie  somowbat 
over  lu  the  left  side.  The  cardiogrsph  mua  be  applied  over  the  alts 
of  niftiimum  impulto;  and,  if  pfssible,  the  tracing  ihould  b«  taken 
during  complete  eipiratiuo,  and  while  the  breaib  i*  Jield.  This 
anurei  Ibe  nearait  approximation  of  iha  heart  to  Ihe  cheit  wait,  and 
at  the  tame  time  obviatai  respiratory  undiilatloni,  and  other  inodlB- 
cationi  of  Ibe  tracing. 

Pi);.  149  is  a  cardiogram  after  Qalabin. 

It  it  to  be  remembered,  however,  that  in  caaea  where  the  butlon  of 
[he  cardiograph  it  not  applied  exacll;  over  the  site  of  greateat  ap«z 
impulse — at  when  the  heart  beats  behind  a  rib — the  tracing  i>  apl  lo 
be  inverted  and  must  be  read  accordingly.  In  other  instancei  the  in- 
venion  may  not  be  complete  and  the  interprelalion  of  the  tracing 


■rof  n 


difficulty. 


^B         the 

^M       dui 


Obierven  are  by  no  meant  agreed  m  to  the  exact  cautMion  of  the 

various  waveiin  a  normal  cardiogram;  but  Fig.  150,  with  «imulUD«(>tt» 
tracing!  from  the  right  auricle,  right  veatrtcls,  and  apei  beat,  will 
serve  to  some  exlent  to  show  the  relation  of  the  various  phenomena-, 
while  Fig.  ISl,  giving  simultaneous  tracings  of  the  cardiac  apei, 
radial  pulse,  and  the  ntpiration,  exhlbiti  the  relation  in  lima  of  the 
cardiau  uonlntction  to  the  pulse  at  the  writt;  and  serves  alto  to  tbow 
the  alterationa  in  the  cardiogram  induced  by  the  reepiiiilory  move- 


Tbe  whi-la  subject  of  catdipgrapb;  it  i 
dui  to  (lermit  t>l  any  very  preriiie  stalcm 
some  valuable  data  a>  ti'  the  rplaliie  dur 
and  diaatole ;  at  to  the  mode  in  which  the  vi 
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icle  li  being  filled  during 
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siniulL)n'>uiu  InidDp  tut™  bj  llir  ini-iiin.ip>rh  n.  r»«lh.gnirb  <■,  onJ  iphygaio- 
mi'li  1  (I  tbi  Tvllal  uter]'.  Tha  HUnt  of  Ibi  curri  in  n  FDrraipoBilf  to  stplnUInD, 
111  ifa*dMranttoln>i>l»tioD.    Tbi-M*?.  nvin  four  lu  (lia  cudlK  pnlHlluna  [o  aoch 

Car  ItuD  Ui«  eomapabiUfig  enrdiivr  pu^hoii-tliiii  il,  to  npp^r  tli>*  A  n>rtvatAiida  to  ^ 
lo*arlliwO.    |HuK*Ddriok.) 
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the  diuslole ;  hs  to  the  mnditii>ii  of  the  niiCral  oriRce,  and  the  eUU  of 
the  cardiac  tnuacle  generally  ;  but  the  refulls,  od  Lhfl  nljola,  are  loa 
con flicling  to  admit  of  genersliKation,  and  niucb  careful  experiment 
will  be  required  before  anjtbing  like  preoiie  doctrine  i«  atuinei]. 
Mitral  obalruction  and  aortic  rpgurgilations  give  two  of  the  most 
characlcristic  cardiograms.     Fig.  102  (from  Bramwoll  after  Galabin) 

Fio.  l-'i2. 


■B  from  a  caae  of  mitral  Menoaig  with  loud  bareh  niiirmur  ettending 
through  the  long  pause,  a  indicatea  the  probable  commencement  of 
the  auricular  contraction,  which  ia  represented  byn.  prolonged,  aaoend- 
ing,  Mrrated  line,  the  visible  cxpreision  of  the  long  MU^h  miinnur. 
This  indicates  the  lengthened  systoie  of  the  Buriclo  necessary  tJ>  drive 
the  blood  through  the  nnrrowed  mitral  orifice.  Many  variatlona, 
however,  are  found. 

A  tracing  from  a  cnee  of  well-marked  aortio  regurgitation  i«  seen 
in  Fig.  163  (from  Bnimwcll  after  Gnlabln).     ll  will  be  noticodtluit 


nk'Mlmmit  of  the  tracing  is  here  sustained,  bai     ^ 
/,  tndicatiTe  of  bypei trophy  of  the  ventricle,  while  the  D 
ventricle  during  diastole  is  indicated  by  the 
toIlcline"i." 

For  further  detnllt  ai  to  the  cardiograph   and    its  revelRtinni  ibe 
student  is  referred  l«  the  authorities  indicated. 


10  neahi,  (f  and 
eaiiineor  the 
It  of  l^e  dins- 
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Part  III,     Physicai.  Examination  of  tue  Abdomen. 

Anatoiuists  have  divided  the  abdomen  into  various  regions 
by  lineB  drawn  from  certain  fixed  jxtinlB,  viz.,  Ino  horizuntal 
lines  passing  acrtwa  tha  htAy,  thu  one  at  the  loncst  point  of 
the  eostal  arch,  and  the  other  at  t)ie  highest  part  of  the  iliac 
crests;  two  vertical  lines  ar«  drawn,  one  on  either  side,  from 
the  cartilage  of  the  eighth  rih  to  the  middle  of  Foupart's  liga- 
ment. The  central  regions  are  the  epigastric,  the  umbilical, 
and  the  hypogBStric.  nnd  on  either  side  of  these  the  right  and 
left  hyDoehondriac,  lumhar,  and  iliac.  fS?ee  Fig.  IM.)  Si>me 
clinicnl  observere  have  devised  other  lines  for  these  divisions, 
but  ihe  ditTerence  in  the  re^ons  is  only  slight,  (See  the  dotted 
lines  iu  Bright'a  diagram,  I'ig.  71.) 


1 


It  ia  well  to  have  a  general  notion  of  what  orgnns  occupy 
tlioe  regions.  lo  ihe  right  hypoeAundrivm  lies  the  right  lobo  ol 
the  liver  ;  in  the  rpigwlfic  region  the  body  of  tlie  stomach,  the 
Ictl  IiiIk!  of  the  liver,  and  Ijehind  the  stomach  (he  pancreas ;  in 
the  Irfi  ht/porkaiiilrium  llie  cardiac  extremity  of  the  litomach  and 
the  spleen ;  in  the  umbilirai  ret/ion  the  irausvcnie  t^olon,  the 
nincntery,  and  partoClheamall  inttwtinc  ;  in  the  riglil  lumbar 
region  the  right  kidney  and  th«  u>n!ndtng  colon ;  iuthe/e/1 
lumbar  region  the  left  kidney  and  tj<«c«udiiig  colon;  in  the 
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hypogojitrhiin  the  Biiiall    intesLine  unil  ttie  bliiilder  when  ( 
teiided  ;  in  the  left  ilioe  rpgiun  the  eigiuoid  flexure ;  nn<l  in  the 
ri'jIU  iliae  region  the  "  caput  ciecura  coli."  (See  Fig.  lij.!.) 

The  inetliods  emphj^ed  in  the  phyaioil  esaiuioatiun  iirc  si  m- 
iliir  to  those  already  indi'mtcd  iu  the  case  of  the  chest — viz., 
itvpeetion,  palpation,  percumion,  tnensuration,  and  aiuptiUation. 
The  lost  ot'tliese  is  of  very  limited  scope  in  the  abdomen  corn- 
pared  with  the  chest,  but  all  of  them  should  be  uwd  so  aa  to 
check  each  other  at  every  step  of  Ibe  inquiry. 

Before  commencing  the  examination  ibe  patient  sliould.aaa 
rule,  be  laid  on  bis  back,  with  the  sboulders  a  little  raised,  aud 


pntarrail-  Tbn  tupLUil  LvfUnitr* 

I.,  lung!  i  D,  illKiitangni  j  II,  riln ;  8,  iplri 

la){I«l  niacnuuL") 


the  tbigiis  sligbtlr  flexed  on  tbe  pelvis  to  reins  the  abdomiuAl 
muscles.     He  should  be  directed  also  to  keep  hie  mouth  opc 
and  breathe  (juiclly. 


INSPECTION, 


ISSI'F-CTION. 


The  abdomen  being  well  exposed,  inspection  will  determine 
ils  sbape,  the  conditio.,  of  the  superficial  parts,  the  respiratory 
movements,  and  any  other  movements  or  pulsations  which 
miiy  fixist.  In  healthy  women  and  chihiren  the  abdomen 
protrudes  more  than  in  adult  males,  in  wliom,  in  the  recum- 
Dent  poijturc,  it  is  often  somewhat  flattened.  If  the  subject  is 
fat,  the  surfiice  will  be  free  from  marked  inequality  ;  but  if 
the  yiarieles  contwin  little  fat,  and  the  recti  niusclea  are  well 
developed,  they  may  stand  out  somewhat  on  either  side  of  the 
middle  line. 

Griicrnl  dUtention  nf  the  abdomen  may  result  from  accumula- 
tion of  pis  in  the  intestines  (see  "Tympanites,"  p.  633),  or 
from  fluid  efliision  into  the  peritoneum  fsee  "Ascites,"  p.  43o), 
or  from  ovarian  tumors  (see  pp.  439,  (!I54),  or  from  combination 
of  iheso;  or  thciii/yuiy  winy  6e  /ww/ from  tumor  of  some  of  the 
solid  organs,  or  from  undue  distention  of  some  of  the  hollow 
viscera,  such  as  tbe  stomach  in  stricture  of  the  pylorus.  On 
the  other  hand  ihe  abdomen  may  become  much  retracted  in  cer- 
tain cerebral  aft'ections  (tubercular  meningitis),  in  chronic 
lend  jmisoning,  and  in  cases  of  obstruction  high  up  in  the  ali- 
mentary canal  leading  to  inanition.  The  » m 6 iVi'ciu  occupies  a 
jtoint  about  midway,  as  a  rule,  between  the  pubes  and  the 
xiphoid,  but  is  subject  to  a  certain  degree  of  variation,  and  in 
very  young  children  is  nearer  the  pubes.  In  the  strictly  nor- 
miii  condition  it  is  depressed,  but  it  may  bulge  as  in  umbilical 
protrusion,  and  in  casca  of  ascites.  During  the  later  months 
of  pregnancy,  also,  it  becomes  prominent.  The  skin  is  nor- 
mally somewhat  darker  round  the  umbilicus  than  on  other 
parts  of  the  alKlomen,  forming  what  is  called  an  "areola,"  and 
thi»  fiigiiienMioii  Incomes  more  marked  during  the  course  of 
pregiumcy;  and  in  Addi-on's  disease  (see  p.  142)  it  is  a  marked 
feature  — llie  whole  surface,  however,  Ix-ing  unduly  pigmented. 
In  women  "  a  brown  line"  is  occasionally  seen  extending  from 
the  umbilicus  to  the  pubes.  and  is  by  some  reckoned  a  sign  of 
pregnancy  ;  bul  this  is  lo  be  nccepleil  with  reservation ;  it  is 
sometimes  prcM'nt  even  in  males.  In  wimien  who  have  borne 
children  the  ubdmninal  walls  are  oHen  verj'  tiaccid,  and  in 
some  cases,  after  many  pregnanciw,  Ix'come  so  thin  as  to  give 
the  inipressiun  that  there  is  little  else  than  a  layer  of  skin 
covering  the  intestines.  While  lim-i  (lineie  albicantes)  or 
"  water  lines"  occur  on  the  skin  after  tlio  distention  of  preg- 
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nancy,  and  after  the  absorption  of  large  dropsical  efinirioiM. 
Occasionally  the  superficial  veins  (epigastric  and  mammary) 
are  much  enlarged  and  tortuous,  or  even  varicose,  this  condi- 
tion being  generally  associated  with  some  obstruction  to  the 
portal  circulation,  as  in  cirrhosis,  or  with  some  pressure  on  the 
inferior  vena  cava  by  tumors.  The  abdominal  parietes  may 
be  dropsical,  and  pit  on  pressure.  This  o&dema  is  always  great- 
est in  the  dependent  parts,  often  accompanied  by  fluid  effusion 
into  the  cavity  of  the  peritoneum,  and  usually  associated  with 
dropsical  effusion  into  the  cellular  tissue  of  other  parts  of  the 
body.  The  abdomen  is  frequently  the  seat  of  skin  eruptions  ; 
some  of  the  febrile  rashes  indeed,  as  enteric  fever,  nave  a 
tendency  to  appear  there  first.  All  such  rashes,  of  course, 
should  be  noted  and  described  if  present. 

The  d^ree  to  which  the  abdominal  walls  j^rticipate  in  the 
respiratory  movements  should  be  observed.  In  quiet  respira- 
tion in  males  the  abdominal  movement  is  more  marked  than 
the  thoracic ;  while  in  females  the  thoracic  movement  pre- 
dominates. The  type  in  the  male  is  thus  said  to  be  **  abdom- 
inal," and  in  the  female  "  thoracic."  This  abdominal  move- 
ment may  be  affected  by  various  conditions.  Anything  which 
causes  distention  of  the  abdomen,  and  impedes  the  descent  of 
the  diaphragm,  will  necessarily  restrict  it;  all  forms  of  ab- 
dominal intumescence  will  have  this  eflect.  In  women  the 
respiration  is  made  more  thoracic  by  the  presence  of  preg- 
nancy and  ovarian  or  uterine  tumors.  But  apart  from  such 
causes,  the  abdominal  movement  may  l>e  greatly  restricted  by 
voluntary  effort,  owing  to  the  pain  which  it  excites,  as  in  j)eri- 
tonitis,  diaphragmatic  pleurisy,  or  pericarditis.  But  this 
abdominal  respiratory  movement  may  be  exaggerated  when 
from  anv  cause  the  thoracic  movements  are  restricted,  and 
the  chief  work  of  the  respiratory  process  is  thrown  upon  the 
diaphragm.  This  is  the  case  in  large  pleural  effusions,  in  ex- 
tensive consolidations  of  the  lung,  and  in  emphysematous  and 
asthmatic  conditions. 

A  degree  of  pulsation  is  occasionally  visible  in  the  epigastric 
region,  and  may  be  due  to  the  heave  communicated  from  the 
aorta.  It  is  most  frequently  seen  in  females,  especially  those 
who  are  thin  and  of  nervous  temptTameut  ;  it  must  not  be 
confounded  with  the  epigastric  piiisaticm  comnumicatcil  from 
the  heart.  (See  p.  »341.)  But  vi.sil)le  puli*ation  may  exist  in 
the  abdomen  from  aneurism  of  the  aorta  or  anv  of  its  branches; 
and  cancerous  or  other  tumors  may  simulate  aneurismal  ctm- 
ditions  from  their  lying  over  the  vessel  and  having  its  impulse 
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communicated  to  them.  All  the  methods  of  inquiry  must  be 
brought  to  henr  on  the  investifrfttion  of  such  cases.  In  certain 
instances  of  extreme  tricuspid  incom|>eteney  an  expansile  pul- 
sation may  be  quite  ]>erceptible  in  the  liver,  synchronous  with 
the  ventricular  contraction,  and  duo  to  the  transmission  of  the 

lulsntiou  through  the  inferior  vena  cava  and  hepatic  veins. 

n  subjects  in  whom  the  stomach  or  intestines  are  much  dis- 
tended owing  to  any  obstruction,  peri'sfnfti'c  action  may  occa- 
sionally be  seen  through  ihe  alxlominal  walls ;  this  may  also 
he  visible  in  the  extremely  thinned  condition  of  the  integu- 
ments already  referred  to. 

PALPATION 

is  a  method  of  investigation  widely  applicable  in  abdominal 
diagnosis,  nnd  should  be  followed  out  with  much  detail.  The 
hands  of  the  examiner  should  not  be  cold,  as  this  is  apt  to 
cause  the  patient  to  shrink ;  and  the  palpation  should  not  be 
conducted,  at  least  in  the  first  instance,  in  a  jerky  or  spas- 
modic manner  with  the  tips  of  one  or  two  fingers,  but  with 
the  whole  iialmar  surface  ot  them  applied  gently,  but  firmly. 
As  the  results  of  this  method  of  examination  will  be  given  in 
deliiil  under  the  various  organs,  only  a  few  general  fuels  need 
be  noted  here.  It  will  determine  the  state  of  the  t«mperature 
of  the  surface,  the  presence  of  flnccidity  or  rigidity  of  the 
walls,  of  the  condition  of  the  abdominal  rings,  the  degree  of 
resistance  at  different  points,  and  whether  parts  are  freely 
movable.  When  associated  with  percussion  it  enables  us  to 
detect  fluid  in  the  peritoneum.  (Sec  "Ascites,"  p.  435.)  It 
will  reveal  the  fact  of  smoothness  or  irregularity  of  the  ab- 
dominal organs,  will  determine  the  presence  and  character  of 
pulsations,  and  sometimes  even  detect  peritoneal  friction. 
This  last -mentioned  condition  is  gut  either  by  causing  the 
patient  to  breathe  forcibly  while  the  flat  of  the  hand  is  laid 
over  the  susiwctcd  organ,  or  it  may  be  elicited  by  sliding  the 
abdominal  wall  over  the  part.  (Bee  p.  4;!!).)  In  the  case  of 
ahiloiiiinal  tumors  palpation  will  determine  their  characters, 
and  whether  they  are  afiected  by  respiration  or  not ;  tumors 
cliist'ly  associated  with  the  movable  organs  lying  iH-ncatb  the 
diaphragm  iH'ing  depressed  and  elevated  in  respiration.  Pal- 
pation may  also  determine  the  fact  of  pregnancy  by  noting 
the  movements  of  the  fwtus  in  the  uterus,  as  well  as  enabling 
lis  in  certain  cases  where  the  abdominal  walls  are  thtn,  or  in 
an  extrauterine  f<Ftation,  to  recognize  the  head  or  other  porta 
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of  the  child.     It  also  elicits  important  information  

presence  or  absence  of  pain  or  tendernraa.  In  certain  ctuiidi- 
tions  pain  is  80  acute  as  to  forbid  pal|>alion.  This  is  eaiieci- 
ally  (but  not  invariably)  the  case  in  acute  pcritonitiB,  where 
the  pain  ia  oflen  so  exquisite  as  to  li^ad  the  patient  to  Hex  tlie 
thighs  upon  the  pelvis  in  order  to  relax  ibe  abdominal  iiius- 
cles  and  protect  the  belly  from  the  pressure  of  the  bed-clothes. 
On  the  other  hand,  acute  pain  when  of  the  iietu-algic  or  culickjr 
type  is  eometimcs  relieved  by  pressure.  If  tenderness  on  prw 
sure  exisiB  over  a  limited  area  in  the  epigastric  re^on,  il  mi^ 
point  to  the  presence  of  gastric  ulcer;  aud  in  mfitvmed  (■ 
suppurating  conditions  of  any  of  the  organs  or  structures  i_ 
the  abdomen,  pain  on  pressure  is,  as  a  rule,  a  loiirkcd  fcatun 

PERCUSSION 

b  to  be  performed  in  the  manner  described  in  the  secdon  4 
the  physical  diagnosis  of  tbe  lungs.  The  uot«  yielded  by  tl 
air-filled  organs  in  the  abdomen  is  "tympanitic,"  having  I 
distinct  musical  tone,  and  the  ijuality  oftnis  note  varie 
cording  to  the  size  and  degree  of  distention  of  the  or^ 
The  note  obtained  over  the  stomach  ia  fuller  and  lowc 
pitch  than  that  over  the  colon ;  the  note  over  the  colon  I 
a  similar  relation  to  that  over  the  small  intestine.  It  i 
means  of  this  change  in  quality  that  the  different  parts  ol 
intestine  can  he  distinguished  from  each  other,  and  tbe  stu 
should  study  them  in  this  lighl,  contrasting  the  porcuae 
tone  also  uith  that  obtained  over  a  solid  organ  such  as 
liver,  which  is  "  dull,"  and  that  elicited  from  the  lung,  whi 
is  termed  "clear."  Auscultatory  percussion  is  sometimes 
value  in  the  delimitation  of  uir-filled  organs.     (Sec  p.  619.) 

MENSURATION 

is  used  to  determine  the  circumference  of  the  abdomen,  ll 
tape  being  applied  to  the  most  prominent  part,  usually  a  little 
above  or  below  the  umbilicus,  or  at  some  other  de^nite  point 
such  as  the  umbilicus  itself.  This  gives  a  datum  for  Aituro 
measurements,  and  increase  or  decrease  can  readily  be  deter- 
mined, care  being  taken  that  the  tape  is  applied  at  the  same 
level  and  with  the  same  tension,  The  distiinc;  of  the  umbili- 
cus from  the  CDsi form  cnrliloge.  the  symphysis  pubis,  or  the 
iliac  spines  has  occasionally  to  be  noted.  The  areas  of  per- 
cuaaion-duIne68  of  the  various  organs,  whether  normal  or  aU- 
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normal,  should  be  accurately  measured  and  stated  ;  the  points 
to  be  indicated  should  be  measured  from  definite  anatomical 
landmarks  such  as  the  umbilicus,  ensiform  cartilage,  iliac 
spines,  etc.,  and  not  vaguely  referred  to  the  regions  in  which 
they  lie. 

AUSCULTATION 

is  of  great  value  in  abdominal  diagnosis  in  the  detection  of 
vascular  sounds,  whether  connected  with  abnormal  conditions 
such  as  aneurism,  uterine  tumors,  etc.  (see  pp.  635,  636),  or 
with  normal  conditions  during  pregnancy  (the  foetal  heart, 
uterine  souffle,  etc.,  see  p.  524).  It  is  also  applicable  in  dila- 
tation of  the  stomach  in  practising  succussion ;  the  sounds  in 
the  bowels  are  also  of  importance,  particularly  in  cases  of 
intestinal  obstruction.  Auscultation  is  also  useful  occasionally 
in  the  determination  of  peritoneal  friction,  particularly  over 
the  liver.  It  may  be  used  in  the  diagnosis  of  stone  in  the 
bladder,  the  stethoscope  being  placed  above  the  pubes,  while 
the  stone  is  struck  with  the  sound. 

"Auscultatory  percussion  "  is  sometimes  used  to  delimit  air- 
filled  organs,  such  as  the  stomach.  For  this  purpose  the  ob- 
server places  his  stethoscope  over  the  epigastrium  while  an 
aijsistant  percusses  from  the  periphery,  till  a  point  is  reached 
at  which  the  note  is  communicated  with  suaden  and  great 
directness  to  the  listener,  and  this  may  be  marked  aa  the  limit 
of  the  air-filled  portion  of  the  organ.  The  same  method  is 
pursued  all  around  the  stomach,  the  patient's  position  being 
altered  to  allow  the  fluid  to  change  its  place,  and  the  area 
occupied  by  the  viscus  can  thus  be  mapped  out  with  tolerable 
exactitude,  if  the  note  of  the  colon  does  not  approximate  to 
that  of  the  stomach.  It  is  absolutely  necessary  to  shifl  the 
patient  from  one  side  to  the  other  in  this  examination,  other- 
wise onlv  the  level  of  the  fluid  contained  in  the  stomach  will 
be  ascertained. 

EXAMINATION  OF  ABDOMINAL  ORGANS. 

The  most  convenient  method  of  treating  further  of  abdo- 
minal diagnosis  is  to  take  up  the  principal  organs  in  detail, 
considering  them  first  in  their  normal  relations,  and  then 
passing  on  to  abnormal  conditions.  The  student  may  find 
aijsistunce  in  understanding  their  ]X)8ition  by  reference  to  the 
anatomical  figures  here  given,  and  e8{)ecially  to  the  posterior 
view  of  the  viscera.    (Figs.  155,  156.) 
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1.  Upper  lobe  of  left  lung. 
2    UndtT  lube  of  left  Iuor. 

3.  Iiitvrlobular  fissure  of  left  lung.  , 

4.  rp|wr  lobe  of  right  lung.  ! 
6.  Tndor  K)be  of  right  lung 

6.  Midille  lobe  of  right  lung.  I  12. 

7.  SufHTior  ft«ure  of  right  lung.  | 

8.  Inferior  fissure  of  right  lung.  ^  1.3. 

9.  StoniRch,  represented  in  outline,  more  »  14. 

vortical  than  usual.  l.l. 

10.  The  spleen  at  its  ordinary  distance  fW>ni    16. 

the  vertebrs,  and  in  the  course  of  the  17. 
9th,  Kith,  and  llth  ribs;  its  relation  ;  18. 
to  the  left  lung  in  expiration  is  ,  19. 
shown  ;  the  left  kidney,  {tartly  shown  20. 
in  outline,  appt^ars  through  it.  It 
must  not  l>o  forgotten  that  in  this  21. 
view  from  behind  the  spleen  appears  !  22. 
only  after  the  removal  of  the  dia-  23. 
phnigm. 

11 .  TIm'  Irft  kidn(«ir  in  so  far  as  not  covered    24. 

by  spleen  (the  covered  part  is  indi- 
cated in  outliue)  ;  the  }i«lvis  of  the    25. 


kidney  and  commencement  of  the 
ureter  passing  out  from  it  are  shown  ; 
kidney  on  the  right  side  has  been 
removed  to  show  deeper  {larts,  but 
its  i)o8ition  is  indicated  in  outline. 

Superior  horizontal  {wrtion  of  the  duo- 
denum. 

Descending  portion  of  duodenum. 

Inferior  horizontal  part  of  duodenum. 

The  duodeno-jejunal  flexure. 

Liver. 

Ilepatic  duct. 

Cystic  duct. 

Common  bile  duct. 

Head  of  pancreas ;  the  rest  of  its  course 
shown  in  outline. 

Ascending  colon. 

Descending  colon. 

Posterior  surface  of  doocending  colon 
uncovere<l  by  {>eritoneum. 

Knu<'k1e  of    colon    forming    sigmoid 
flexure,  covered  by  left  iliac  bone, 
ortion  of  the  sigmoid  flexure. 


Liver, 

In  the  section  devoted  to  the  physical  examination  of  the 
hi n ITS  it  was  noticed  that  the  pulmonary  percussion  was 
bounded  inferiorly  all  round  the  ri<^ht  side  by  the  upper  mar- 
gin of  hepatic  dulness.  In  order  to  define  this  margin,  the 
percussion  should  be  carried  from  the  clear  pulmonary  area 
down  on  to  the  dull  liver,  using  a  I  iff  lit  stroke,  and  at  a  point 
one  inch  and  a  half  or  two  inches  below  the  right  nip|)le,  a 
change  will  be  perceived  in  the  note,  as  well  as  iu  the  sense  of 
resistance,  and  this  indicates  the  spot  at  which  the  lung  ceases 
to  overlap  the  liver.  This  is  the  boundary  of  "absolute** 
dulness;  the  deep  or  "relative'*  dulness,  which  indicates  the 
highest  point  to  which  the  liver  ascends  under  the  diaphragm, 
is  at  a  considerably  higher  level  than  this,  and  is  ascertained 
by  means  of  strong  percussion  performed  during  expiration. 
The  descripti(m  here  given  will  apply  to  superficial  percussion 
and  to  the  absolute  dulness.  The  up|>er  border  is  followed 
into  the  cardiac  dulne.'^s  in  almost  a  straight  line — there  being, 
however,  a  tendency  for  it  to  descend  a  little  toward  the  inner 
extremity,  where  it  joins  the  precordial  dulness  on  a  level 
with  the  base  of  the  ensiform  cartilage.  It  is  then  extended 
in  the  hiteral  region  and  the  back,  and  will  be  found  to  de- 
scend somewhat  as  it  nears  the  spine,  usually  at  the  tenth  of 
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eleventh  dorsal  vertebra.  Having  marked  this  upper  limit  of 
percussion  with  ink  or  pencil,  the  lower  margin  will  next 
engage  attention,  the  percussing  stroke  being  carried  up  from 
the  tympanitic  intestine.  This  lower  margin  in  the  right 
mammary  line  will  be  found  to  coincide  pretty  exactly  with 
the  margin  of  the  ribs ;  in  the  axillary  line  it  corresponds  to 
about  the  tenth  intercostal  space,  and  it  crosses  the  epigas- 
trium at  a  level  of  about  two  inches  below  the  xiphoid,  and 
joins  the  left  margin  of  the  cardiac  dulness.  (See  Fig.  102.) 
The  left  lobe  of  the  organ  can  thus  be  felt  in  the  epiga-strium, 
giving  a  sense  of  increased  resistance;  but  in  health  its  lower 
edge  cannot,  as  a  rule,  be  strictly  defined  by  palpation. 

The  average  extent  of  hepatic  dulnesSy  according  to  this  mode 
of  j>ercussion,  in  a  healthy  adult  of  medium  size,  is  from  2^  to 
3  inches  in  the  mesial  line  of  the  sternum,  4  inches  in  the  line 
of  the  nipple,  and  4i  or  5  inches  in  the  axillary  line. 

It  must  be  remembered  that  these  limits,  which  presuppose 
the  recumbent  posture,  may  alter  to  some  extent  on  the 
patient's  assuming  the  erect  attitude,  and  in  certain  conditions 
of  respiration.  Thus,  on  deep  inspiration  the  whole  organ  is 
somewhat  depressed,  and  its  upper  limit  overlapped  to  a 
greater  extent  by  the  lung;  the  student  ought  to  study  these 
changes.  In  children,  in  whom  the  liver  is  naturally  large, 
the  up[)er  margin  of  dulness  may  approximate  to  the  nipple, 
and  the  lower  descend  somewhat  beneath  the  costal  arch  ;  and 
there  are  various  deformities  of  the  chest,  such  as  those  induced 
by  rickets,  eniphysenia,  and  tight  lacing,  which  tend  to  throw 
the  organ  to  a  greater  or  less  extent  from  under  the  cover  of 
the  ribs,  and  so  sinuilate  enlargement.  Congenital  malforma- 
tions of  the  organ  may  also  be  present. 

The  demarcation  of  the  lower  edge  of  the  liver  should  never 
be  considered  as  settled  from  a  single  examinaticm,  as  there 
are  various  conditions  which  temporarily  affect  it.  Thus,  if 
the  stomach  and  intestines  are  distended  with  gas,  they  may 
conceal  tlie  lower  edge,  and  the  area  of  dulness  may  ap})ear 
diminished.  Again,  if  the  examination  is  made  afVer  a  full 
meal,  the  dull  percussion  from  the  stomach  may  mask  the 
lower  edge  of  hepatic  dulness;  or  there  may  be  accumulation 
of  feces  in  the  colon  having  a  similar  effect.  In  cju<es  of 
thickened  omentum  also,  or  where  the  recti  muscles  are  very 
rigid,  or  where  tlu^re  is  dropsy  of  the  abdominal  wall  or  of  the 
peritoneum,  the  exact  determination  of  the  lower  edge  may 
be  very  difficult  or  even  im[)ossible. 

Large  abdominal  tumors,  by  their, pressure  upward,  will 
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tend  to  push  the  liver  further  under  the  ribs,  and  so  raiae 
biith  its  ii]>pcr  mid  lower  limits  of  |>ercusston ;  while  pleural 
eHli>ions  of  air  or  fluid,  marked  einphyscma  of  the  lungs, 
tumors  in  the  elicit,  and  enlargements  of  the  heart,  will  depress 
theurgnn  into  liienlKlomen.  The  (liiigiiosis  in  such  cases  must 
be  (;iiided  bv  the  history  and  other  physical  signs. 

The  siie  uf  the  liver  is  liable  to  vary  to  some  extent,  even 
in  health,  under  the  influence  of  diet;  but  this  is  only  tem- 
porary. In  all  cases  where  the  liver  is  pcnimnently  increased 
m  bulk,  the  enlargement  is,  as  a  rule,  chiefly  in  the  downward 

Fid.  157. 


direction — the  liver  projecling  beyond  the  rib«,  and  palpatio! 
becoming  a  valuable  means  of  diagnosis 
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U  must  be  curcful  tu  distiuguish   enlargement 
Tiieut  of  the  orgno.     The  distiiiction  in  cases  of 
li^'ht  lacing,  and  rickety  or  other  deformitiea  of 
,  in  the  fact  that  in  dUplacement  the  upper  level 
ilnesa  will  be  found  to  be  lowered  to  a  greater  or 
(■cording  to  tbe  degree  of  projection  from  under 
Fig.  167)  ;  whereas,  in  ciihrij'Mneni.  the  upper 
I'sa  maintains  iis  position,  and  in  some  instAuces 
ligher  level,  approximating  to  the  nipple, 
displacement  is  due  to  right  pleural  elfugion,  the 
ay  be  less  easily  drawn,  ih  the  upper  border  of 
is  merged  in  that  of  the  effusion  ;  but  the  history, 
id  other  physical  eigna  will  usually  give  the  key 
uu.     In  pericurdial  effusion,  hypertropiiy  of  the 
i  pleural  effusion,  the  left  lobe  "is  the  part  chiefly 
d,  as  the  upper  limit  of  the  right  is  not  much 
'  is  not  the  same  liability  to  fallacy  as  \a  pleural 
0  right  aide.    (Compare  Figs.  105  and  106.) 

.  ,n'-iif  r,f  il,^  In:-,-  ,„.tii  .if'.H  Ih,'  irh..fr   or'J.'ii    iini- 
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Bible,  by  appl_ving  the  one  iiaiid  in  front  and  the  other  in  the 
lumbar  region  behind,  to  grasp  the  organ  and  comiuiinicate  a 
sense  of  impact  from  the  one  hand  to  the  other. 

Detitity.  Sntnnlknens,  or  Irregularly. — The  hepatic  region  in 
caaea  of  enlargeinent  can  often  be  seen  distinctly  butg^,  and, 
on  ap^ilying  the  hand  over  the  part  that  projects,  the  sense  of 
reeistance  and  the  fact  of  smoothness  or  irregularity  of  the 
surface  may  be  recognized.  If  the  organ  is  smooth,  uniformly 
enlarged,  dense  and  resistant,  it  ia  raoat  probably  either  amy- 
loid, fatty,  or  congested,  or  the  seat  of  simple  hypertrophy,  aa 
in  leuktemia ;  the  fatty  liver  is  usually  the  softest  of  these ; 
the  amyloid  is,  as  a  rule,  the  most  dense,  and  it  is  often  asso- 
ciated with  enlargement  of  the  spleen  and  with  albuminuria. 
If,  on  the  contrary,  the  surftiee  of  the  organ  is  irregular,  nodules 
of  varying  size  existing  on  its  surface,  and  in  some  instances 
projecting  beyond  its  lower  edge,  and  especially  if  some  of 
these  nodules  can  be  felt  to  be  depressed  or  umbilicated  in  the 
centre,  and  if  palpation  elicits  a  degree  of  pain  or  tenderness, 
then  there  is  strong  ground  for  the  suspicion  of  cancerous 
disease  of  the  liver.  If,  however,  the  irr^ularities  on  the 
surface  are  sniali,  and  associated  with  symptoms  of  obstruction 
to  the  portal  system,  such  as  ascites,  enlargement  of  spleen, 
hemorrhage  from  the  stomach  or  bowels,  etc  ,  then  it  may  be 
a  case  of  cirrhosis,  or  "  gin -drinker's  liver,"  although  this 
disease  is  not,  as  a  rule,  attended  by  enlargement,  but  rather 
by  atrophy.  Uniform  enlargement  is  apt  to  occur  in  all  cases 
in  which  there  is  obstruction  to  the  sj-stemic  circulation ;  and 
so  in  diseases  of  the  heart,  especially  of  the  right  side,  it  is 
a  very  frequent  fact,  the  constant  congestion  of  the  portal 
system  giving  rise  to  it.  This  may  also  occur  from  nersistent 
dietetic  excesses,  and  an  enlargement  from  alcohol  is  very 
commori. 

The  enlargement  may  not  be  uniform,  but  only  involve  one 
or  other  lobe.  This  is  especially  the  case  in  hydatid  disease 
and  tropical  abscess.  In  both  instances  a  distinct  tumor  often 
exists,  and  if  it  lies  near  the  surface,  fluctuation,  or  at  least  a 
sense  of  elasticity  can  be  felt;  in  the  case  of  hydatid  cysts 
there  is  sometimes  detected  on  percussion  a  sense  of  tremor 
called  "hydatid  fremitus."  This  is  elicited  by  laying  three 
lingers  over  the  seat  of  greatest  distention  and  percussing 
strongly  over  the  middle  finger.  The  atfections  are  differen- 
tiated by  the  grave  constitutional  symptoms  and  local  tender- 
ness in  the  case  of  abscess,  and  the  almost  toUil  immunity  from 
them  in  the  case  of  hydatid  disease. 
68 
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With  or  without  enlargement  of  the  liver  there  may  be 
present  a  projection  of  dull  percussion  and  increased  resistance 
from  its  under  surface.  If  this  arises  from  the  region  of  the 
gall-bladder,  if  it  conveys  the  sense  of  fluctuation  or  elasticity, 
and  is  pyriform  in  shape  and  tender  to  pressure,  it  is  most 
probably  the  gall-bladder  enlarged  from  obstruction  to  its 
duct.  In  some  instances  gall-stones  are  also  present  in  the  sac, 
and  crepitation  may  be  elicited  sometimes  from  the  rubbing 
of  these  on  each  other.  A  history  of  hepatic  colic,  and  per- 
haps even  the  passage  of  gall-stones,  may  serve  to  throw  light 
on  the  case.     (iSee  Chapter  XII.,  p.  425.) 

Diminution  in  the  size  of  the  liver  can  never  be  so  certainly 
stated  as  enlargement,  as  the  area  of  hepatic  dulness  is  apt  to 
be  much  encroached  on  by  emphysematous  lungs  or  distended 
intestine.  But  actual  diminution  in  size  oflen  takes  place. 
This  is  especially  the  case  in  cirrhosis  and  other  forms  of 
chronic  atrophy  and  in  acute  yellow  atrophy  of  the  liver. 
This  latter  condition  is  very  rare,  acute  in  its  course,  and  asso- 
ciated fref{ueiitly  with  jaundice  and  with  symptoms  of  great 
vital  depro.s.-!i()n  ;  the  atrophy  may  become  extreme.  It  occurs 
chiefly  in  females,  and  pregnancy  is  a  predisposing  cause.  In 
cirrhosis  the  atrophy  is  not  extreme,  it  is  not  acut€  in  its 
course,  and  there  is  often  a  history  of  spirit  drinking. 

The  ]frrsencc  or  (ihsrnrf  of  jntin  or  teudcrnei^ii  in  diseases  of 
the  liver  must  be  investigated.  Murchison  makes  this  the 
ground  for  his  division  of  enlargements  of  the  liver  into 
"  painful  "  and  "  painless."  Among  the  "  painless  "  there  are 
the  so-called  ainyloid  liver,  the  fatty  liver,  hydatid  tumor  of 
the  liver,  and  sinij)le  hypertrophy.  Among  the  "painful'' 
there  are  eon^restion,  catarrh  of  the  bile-ducts,  interstitial 
hepatitis,  j)yieniic  abscess,  tropical  abscess,  and  cancer.  He 
also  remarks  that  painless  enlargements  are  characterized  by 
an  ab:^ence  of  jaundice  and  ascites,  and  by  a  chronic  course, 
whereas  in  painful  enlargements  jaundice  and  ascites  are  com- 
mon symptoms,  and  the  })rogress  is  more  ra{)id. 

Spleen, 

In  the  normal  subject  the  spleen  can  be  detected  by  per- 
cussion only,  as  it  lies  (juite  under  cover  of  the  ribs  in  the 
left  hypoehondrium,  its  convex  surface  corresponding  with 
the  ninth,  tenth,  and  eleventh  ribs.  Prior  to  attempting  its 
delimitation,  it  is  well  to  determine  the  j>ercussion  of  a  line 
passing  from  the  left  axilla  downward    and   inward    to   the 
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umbilicus.  This  line  will  necessarily  be  oblique,  and  if 
required  it  may  be  curved  to  carry  it  outside  the  areas  of 
cardiac  and  hepatic  dulness,  both  of  which  should  be  defined 
before  attemptint?  the  percussion  of  the  spleen.  This  line 
will  be  found  to  be  more  or  less  resonant  throughout ;  in  its 
upper  part  pulmonary  resonance  is  obtained,  and  then  passing 
across  the  stomach,  colon,  and  small  intestines,  the  differences 
in  the  tympanitic  note  of  these  organs  may  be  more  or  less 
distinctly  realized.  The  presence  of  such  a  resonant  line 
removes  various  sources  of  fallacy  from  pleuritic  or  peri- 
cardial effusions,  pulmonary  condensations,  enlargement  of 
the  left  lobe  of  the  liver,  fluid  or  solid  accumulation  in  the 
stomach,  etc.  Having  determined  this  line,  light  percussion 
should  be  made  backward  and  downward  from  it  toward 
the  splenic  region,  till  a  change  in  the  note  is  discovered; 
the  percussion  should  then  be  carried  down  from  the  axilla 
on  to  the  upper  margin  of  spleen,  or  rather  to  the  point 
where  the  lung  ceases  to  overlap  the  organ ;  and  percussing 
upward  from  the  tympanitic  abdomen  into  the  hypochon- 
drium,  the  lower  border  will  be  found  normally  inside  the 
costal  arch.  The  posterior  margin  cannot  be  ascertained 
with  any  degree  of  certainty.  In  the  average  subject  this 
area  of  dulness  will  measure  from  two  to  three  inches  in  the 
obli(iue  diameter,  but  this  dulness  varies  greatly  even  in 
normal  conditions,  and  slight  increase  or  decrease  in  its  size 
can  never  be  confidently  stated. 

Enlargement  of  tlie  »pleen  is,  as  a  rule,  almost  entirely 
downward  and  forward,  unless  it  is  very  firmly  bound  by 
adhesiims  to  the  diaphragm.  (See  Fig.  158.)  Considerable 
enlargement  may  take  place,  and  may  be  detected  by  per- 
cussion alone,  unaided  by  palpation,  as  the  organ  lies  so 
much  inside  the  margin  of  the  ribs  as  to  admit  of  considerable 
increase  in  bulk  before  it  projects  from  under  the  costal  arch. 
Even  in  such  cases,  however,  it  is  often  possible  by  pressing 
the  finger-tips  well  up  under  the  costal  arch  to  make  out  a 
sense  of  increased  resistance  or  even  of  tumor,  and  the  exam- 
ination may  be  aided  by  making  counter-pressure  with  the 
other  hand  behind.  In  moderate  enlargement  percussion  plays 
the  principal  part  in  the  diagnosis:  when,  however,  the  organ 
passes  below  the  ribs,  palpation  becomes  of  prime  importance, 
and  with  one  hand  in  front  and  the  other  behind,  the  organ 
can  be  grasped  and  tilted  backward  and  forward.  The  en- 
largement may  be  so  great  as  to  fill  the  whole  left  side  of  the 
abdomen  down  even  to  the  pubes,  and  the  fact  of  its  being  a 
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spleen  may  be  somewhnl  ubsuure.  but  if  the  enlargement  is 
mixleTatti  there  U  usually  little  difficulty  iq  tleterniiDing  the 
organ  involved.  A  tumor  arising  from  the  ltd  hj-pochon- 
driuni,  whi<;h  ia  superficial  and  mobile,  with  nither  blunt 
edges,  and  with  a  nolch  in  its  anterior  border,  uun   hiinlly  be 


anything  else  than  spleen.    The  most  likely  sources  ot  liillacy 
are  enlarged  or  floating  kidney,  and  fcc»l  aecum illations  in 
the  splenic  ftesure  of  the  colon. 
There  are  certaijt  conditions  in  which  palpation  cao  deteel 
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the  spleen  when  not  enlarged  but  displaced.  In  certain 
deformities  of  the  chest,  as  in  rickets,  the  spleen  may  be  thrown 
to  a  greater  or  less  extent  from  under  cover  of  the  ribs,  in  the 
same  way  as  the  liver.  In  like  manner  large  pleural  effusions 
in  the  left  side  of  the  chest  will  depress  the  spleen  and  bring 
it  within  reach  of  palpation.  It  is  to  be  remembered,  also, 
that  in  very  rare  instances  the  spleen,  owing  to  relaxation  of 
its  ligaments,  may  be  greatly  displaced,  constituting  what  is 
known  as  "  movable  spleen." 

In  emphysematous  states  of  the  lungs,  or  great  distention  of 
the  intestines  with  gas,  the  splenic  dulness  may  be  much 
encroached  on  and  thus  appear  diminished. 

Games  of  Enlargement. — Enlarged  spleen  may  arise  from 
passive  congestion,  as  in  obstruction  to  the  portal  system  from 
cirrhosis  of  the  liver.  It  may  originate  also  from  active  con- 
gestion, especially  in  certain  specific  fevers  such  as  enteric  and 
relapsing,  and  above  all  in  ague;  the  constantly  recurring 
congestion  in  this  last  affection  may  lead  ultimately  to  chronic 
enlargement  ("  ague  cake").  But  the  increase  in  volume  mny 
be  due  to  splenic  leukaemia,  in  which  case  the  diagnosis  is 
aided  by  the  discovery  of  increase  in  the  white  blood-corpus- 
cles; or  it  may  be  from  amyloid  disease,  and  here  the  liver 
will  most  probably  also  be  enlarged,  and  the  urine  will  usually 
be  found  to  contain  albumen  from  a  similar  condition  in  the 
kidney.  Colloid  cancer,  inflammation,  and,  in  very  rare  cases, 
abscess  of  the  spleen  may  also  lead  to  enlargement.  Embolism 
of  the  spleen  may  give  rise  to  considerable  enlargement,  and 
in  such  cases  friction  may  sometimes  bo  detected  over  the 
organ  in  the  early  stage.  In  young  children  of  rachitic  habit 
the  organ  is  often  considerably  enlarged  as  well  as  displaced. 

The  Kidneys 

lie  so  deep  in  the  lumbar  regions,  and  in  such  close  proximity 
to  solid  structures,  that  they  often  cannot  be  marked  out  by  per- 
cussion in  the  natural  condition  with  anything  like  accuracy. 
The  patient  should  l>e  laid  flat  on  his  face,  with  all  the  lumbar 
niusoles  well  relaxed ;  the  tympanitic  note  of  the  colon  is 
realized,  and  the  |>ercussion  carried  backward  to  the  anterior 
e<l;.a'  of  the  kidney.  The  upper  edge  is  approached  in  a  like 
manner,  and  is  usually  situated  on  a  level  with  the  first  or 
second  lumbar  vertebra,  and  the  anterior  edge  from  three  to 
four  inches  from  the  spine.  It  is  to  l)e  remembered,  however, 
that  one  or  other  kidney  may  be  absent  altogether,  or  atro- 
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phied  from  calculus,  or  may  occupy  some  other  position, 
blight  degrees  of  enlargement  cannot  be  determined  by  pal- 
pation and  percussion,  especially  if  the  patient  is  fat  and  the 
abdominal  walls  resistant.  In  most  cases,  indeed,  the  physical 
examination  of  the  kidney  is  quite  subordinate  to  the  careful 
examination  of  the  urine.  There  are  instances,  however,  in 
which  positive  results  can  be  got.  Thus  in  cystic  disease  of 
the  kidney,  or  hydro-  or  pyo-nephrosis,  increased  dull  percus- 
sion and  sense  of  tumor,  or  at  least  resistance,  can  often  be 
made  out.  The  way  to  detect  this  increased  resistance,  or 
sense  of  weight  in  the  flanks,  is  to  lay  the  patient  flat  on  his 
back  with  the  muscles  quite  relaxed ;  a  hand  is  then  applied 
to  either  lumbar  region,  and  the  one  weighed  against  the 
other,  when,  if  the  case  is  at  all  well  marked,  there  will  be 
little  difficulty  in  fixing  on  the  heavier  or  more  resistant. 
Sometimes,  also,  there  may  be  distinct  bulging.  Having 
determined  this,  the  afl^ected  flank  is  grasped  between  the  two 
hands,  one  in  front  and  one  behind,  close  to  the  spine,  and 
just  below  the  ribs;  sometimes  the  enlarged  kidney  can  thus 
be  felt,  and  the  sense  of  impact  made  out  on  moving  it  from 
the  one  hand  to  the  other.  In  cases  of  cystic  disease,  or  hvdro- 
or  pyo-nephrosis,  the  organ  may  be  greatly  distended,  dis- 
tinctly fluctuant,  or  at  least  elastic,  and  it  might  be  con- 
founded with  ovarian  cvst,  hydatid  disease,  or  lumbar  abs'^ess; 
but  its  renal  nature  can  usually  be  made  out,  and  there  may 
be  elements  in  the  urine  to  guide  the  diagnosis.  If  the  disease 
arises  from  calculus  in  the  ureter,  there  nuiy  be  perhaps  a 
former  history  of  a  like  tumor  relieved  by  a  sudden  and  large 
discharge  of  urine;  and  symptoms  of  renal  colic  may  have 
preceded  the  formation  of  the  tumor.  In  pyo-nephrosis,  also, 
it  sometimes  haj)pens  that  there  is  a  history  of  a  similar  large 
discharge  of  })us,  with  subsidence  of  the  tumor;  or  at  least 
variations  in  the  quantity  of  pus  excreted  in  the  urine  may 
occur,  and  this  may  guide  the  diagnosis.  The  kidney  may  also 
be  enlarged  from  cancerous,  sarcomatous,  or  hydatid  disease. 
Perinepliritic  abscess  may  sinuilate  renal  tumor,  but  can  usu- 
ally be  distinguished  on  account  of  its  aflecting  the  j)Soas 
muscle  as  indicated  by  flexion  of  the  thigh  on  the  |>elyis. 

The  kidney  nuiv  become  dis])laced  from  relaxation  of  its 
ligaments,  this  occurring  chiefly  on  the  right  side,  and  speci- 
ally in  wom(>n.  Fl<mti)i(j  kidneii  is  not  always  easy  of  diag- 
nosis, but  if  there  is  an  abdominal  tumor  in  the  umbilical 
region,  smooth,  ovoid,  presenting  the  characters  of  the  kidney, 
freely  movable,  capable  of  being  re{)laced  into  one  or  other 
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renal  region,  tender  to  pressure,  but  unattended  by  serious 
constitutional  disturbance,  although,  perhaps,  with  occasional 
attacks  of  severe  pain,  then  the  suspicion  of  floating  kidney 
should  be  entertained ;  this  is  all  the  more  likely  if  we  can 
determine  by  palpation  an  absence  of  the  kidney  in  the 
lumbar  region. 

Pancreas, 

In  the  healthy  condition,  physical  diagnosis  fails  to  detect 
the  pancreas,  or  at  least  to  give  data  of  any  imjwrtance;  but 
when  it  is  the  &eat  of  disease  (chiefly  cancerous),  and  the 
patient  is  emaciated,  it  may  come  to  present  a  palpable  tumor, 
lying  across  the  upper  part  of  the  abdomen,  chiefly  in  the 
epigastrium,  very  deep,  and  often  receiving  an  impulse  from 
the  aorta  or  su|)erior  mesenteric  artery.  It  is  likely  to  be 
confounded  with  aneurism,  but  the  pulsation  may  be  deter- 
mined to  be  not  expansile,  being  simply  a  heave  communi- 
cated to  the  tumor  from  the  vessel.  It  may  also  be  confused 
with  other  deep  tumors,  and  in  such  cases  the  diagnosis  can 
only  be  inferential.  Tumors  in  the  stomach  may  also  be  mis- 
taken for  it,  but  these  are  usually  more  superficial,  more 
mobile,  and  often  obey  the  respiratory  movements  of  the 
diaphragm.  The  appearance  of  fatty  matters  in  the  stools  is 
presumptive  evidence  of  disease  of  the  pancreas.  Jaundice 
may  be  present  in  some  cases  of  disease  of  the  head  of  the 
pancreas  from  pressure  on  the  bile-duct. 

The  Stomach 

will  be  found  usually  to  occupy  the  epigastric  and  part  of  the 
left  hypochondriac  regions,  but  its  position  is  subject  to  great 
variaticm  according  to  its  state  of  distention  and  the  condition 
of  surrounding  organs,  its  mobility  allowing  of  much  displace- 
ment. If  the  left  lobe  of  the  liver  is  enlarged,  the  stomach 
may  be  depressed  into  the  umbilical  region  ;  and  owing  to 
ascites,  abdominal  tumors,  etc.,  it  may  be  pushed  up  so  as  to 
lie  much  under  the  cover  of  the  ribs,  in  retraction  of  the  left 
lung  in  phthisis,  it  may  be  dragged  uj)  into  the  left  lateral 
region,  and  in  extreme  cases  may  be  found  high  up  in  the 
axillary  region. 

The  stomach  may  become  enormously  distended.  This 
most  fre<iuentlv  happens  in  stricture  of  the  pylorus  (simple  or 
malignant),  'the  distended  oi^gan  may  fill  almost  the  whole 
abdomen,  and  even  encroAch  lo  wonie  extent  on  the  chest, 
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especially  on  the  left  side,  but  the  distention  is,  as  a  rule,  dis- 
tinctly related  to  the  epigastric  region.    The  peristaltic  action 
may  occasionally  be  ooserved  through  the  abdominal  wall  as 
a  slow  vermicular  movement  from  left  to  right;  it  may  some- 
times be  excited  by  friction  in  the  epigastric  r^on.    The 
examination  of  the  vomited  matters  often  aids  also  in  deter- 
mining the  existence  of  dilatation  (see  p.  404);  the  stomach 
tube  may  have  to  be  used  to  ascertain  the  quantity  and  nature 
of  the  contents.     The  percussion  note  is  highly. tympanitic, 
and  the  organ  can  generally  be  pretty  accurately  mapped  out, 
if  the  method  of  auscultatory  percussion,  already  clescribed 
(see  p.  619),  is  employed.    As  there  is  usually  fluid  as  well  as 
air  in  the  organ,  change  in  position  may  alter  the  percussion 
limits.    Thus,  if  the  patient  is  laid  on  his  left  side,  the  fluid 
will  gravitate  into  the  "  cul-de-sac"    This  fluid  level  should 
be  carefully  determined  and  marked,  and  the  patient  laid  on 
his  back  or  right  side,  when  the  previously  dull  area  will 
become  tympanitic,  and  the  dulncss  will  shift  to  the  dependent 
portion.     If  the  patient  is  placed  on  his  hands  and  knees,  the 
duliiess  will  be  transferred  to  the  front,  and  the  lateral  regions 
will  become  clear.     If  the  hands  are  placed  on  either  side  of 
the  distended  organ,  and  the  patient  shaken,  the  wave  will  be 
appreciated  over  an  undue  area  and  the  fluid  felt  dashing 
from  one  side  to  the  other,  the  splashing  sound  being  often 
audible  to  the  bystander ;  while,  if  auscultation  is  employed, 
Hippooratic  succussion  and  its  metallic  phenomena  are  well 
heard.    If  the  quantity  of  fluid  in  the  stomach  is  considerable, 
and  the  fingers  are  depressed  suddenly  and  sharply  into  the 
epigastric  region,  a  sense  of  splashing  on  their  passage  into 
fluid  is  frequently  apparent. 

As  distended  stomach  often  depends  on  obstruction  at  the 
pylorus,  palpation  should  be  employed  to  find  if  any  undue 
nardncss,  resistance,  or  tumor  exists  in  that  region.  The 
pyloric  orifice  in  such  cases  does  not  always  maintain  its 
normal  position ;  it  may  be  displaced  to  a  great  extent,  but 
will  generally  be  found  somewhat  to  the  right  of  the  mesial 
line,  and  in  the  up{)cr  part  of  the  abdomen.  If  cancerous 
disease  of  the  pylorus  exists,  pain  on  palpation  is  usually  com- 
plained of.  The  stricture  may  depend,  however,  on  fibrous 
thickening  or  on  cicatricial  contraction  resulting  from  old 
ulceration.  Distention  of  the  stomach  may  also  be  due  to 
atony  of  the  muscular  coat. 

The  normal  tympanitic  note  over  the  stomach  may  be  re- 
placed by  dulness,  quite  absolute  to  superficial  percussion. 
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but  on  a  stronger  stroke  being  employed  a  trace  of  the  tympa- 
nitic quality  may  still  be  found.  Associated  with  this  there 
is  frequently  distinct  resistance  and  hardness  on  palpation,  the 
pressure  at  the  same  time  causing  pain.  These  conditions  are 
chiefly  due  to  tumor  of  the  body  of  the  stomach,  usually  can- 
cerous in  its  nature.  Pain  on  pressure  over  the  stomach,  how- 
ever limited  in  its  area,  and  unassociated  with  dull  percussion 
or  increased  resistance,  is  often  due  to  simple  gastric  ulcer. 
The  diagnosis  must  rest  on  the  symptoms. 

The  Intestines 

occupy  the  greater  part  of  the  abdomen.  The  small  intestine 
lies  in  the  lower  and  front  part  of  the  cavity.  The  transverse 
colon  crosses  the  upper  part  of  the  umbilical  region,  and  the 
ascending  and  descending  colon  occupy  the  posterior  parts  of 
the  lumbar  regions.  The  "  caput  caecum  coli  **  lies  in  the 
right,  and  the  sigmoid  flexure  in  the  left,  iliac  regions,  but  the 
latter  is  usually  overlapped  to  some  extent  by  the  small  intes- 
tine. Over  the  intestine  the  note  is  tympanitic,  but  it  varies 
in  its  (luality  according  to  the  size  and  state  of  distention  of 
the  part.  Isormally  the  colon  yields  the  deeper  and  fuller 
note.  Areas  of  local  dulness  may  present  themselves  at  any 
part,  de|)ending  on  accumulation  of  feces  or  other  substances 
in  the  intestines,  tumors  of  the  intestine,  or  of  the  glands,  or  of 
sonic  of  the  other  viscera  in  the  abdomen  ;  or  the  whole  area 
of  intestinal  percussion  may  become  more  or  less  dull  owing  to 
morbid  deposits  in  the  t)eritoneum  or  omentum  (tubercular  or 
cancerous  pcritonitis\  large  tumors  in  the  solid  organs,  efl\i- 
sion  of  fluid  into  the  |KTitoneum,  etc.  On  the  other  hand  the 
intestines  may  become  much  inflated  with  gas,  rendering  the 
abdomen  large,  prominent,  and  to  jRTcussion  very  tympanitic, 
constituting  what  is  kuown  a^  **  tj/mpanitf-M.''  This  ctmdition 
arises  in  many  instances  from  obstruction  in  some  part  of  the 
canal  (intussusceptio,  hernia,  constriction  fnmi  bands  of  lymph, 
twists  in  the  gut,  inflan)mati(m  in  its  walls,  accumulation  of 
feces  or  foreign  bodies,  cicatrization  of  ulcers,  strictures  simple 
or  cancerous,  etc.).  In  many  cases,  however,  tympanites  is 
([uite  independent  of  obstruction,  being  found  in  acute  peri- 
tonitis, in  hysterical  patients,  in  cases  of  dysjK'psia  where  the 
digestive  powers  are  feeble,  in  enteric  fever,  and  in  spinal 
lesions  where  there  is  atonv  of  the  muscular  flbre  of  the  tube. 
In  certain  very  rare  castas  the  tympanites  may  arise  from  the 
accumulation  of  gas  in  the  peritoneal  cavity. 


634     PHYSICAL   EXAMINATION    OF    ABDOMEN. 

In  tjrmpanitea  the  abdomen  is  well  projected  in  front,  spher- 
ical, everywhere  unduly  resonant  (unless  the  distention  is  very 
extreme,  when  it  may  become  somewhat  dull);  the  coila  of 
intestine  may  sometimes  be  defined  through  the  abdominal 
walls,  and  peristaltic  action  observed  in  them,  if  the  walls  of 
the  abdomen  are  very  thin,  or  if,  from  mechanical  obstruction, 
there  is  hypertrophy  of  the  muscular  coat  of  the  intestines. 
If  the  distention  depends  on  obstruction  the  degree  and  distri- 
bution of  the  tympanites  may  to  a  certain  extent  guide  (be 
observer  to  the  seat  of  lesion.  If  it  is  low  down  (in  the  rec- 
tum or  sigmoid  flexure)  the  distention  will  be  found  to  occnpj 
not  only  the  anterior  parts  of  the  abdomen  but  also  the  flanks, 
the  inflated  colon  bulging  the  lumbar  regions.  But  the  ob- 
struction may  exist  at  the  ileo-csecal  valve,  and  in  such  cases 
the  swelling  will  occupy  chiefly  the  umbilical  r^on  and  lower 
parts  of  the  abdomen,  there  being  no  great  distention  in  the 
lateral  regions,  and  notably  no  bulging  in  the  flanks. 

AsciteJi 

is  oflen  present  in  diseased  conditions  of  the  abdominal  organs, 
more  esi)ccially  of  the  liver;  but  as  this  subject  has  been 
already  discussed  elsewhere,  the  student  is  referred  for  the 
details  of  the  physical  signs  to  Chapter  XII.,  p.  435. 

Ovarian  Tumors  and  Cysts. 

Cystic  disease  of  the  ovaries  is  very  apt  to  be  confounded 
with  ascites,  especially  if  the  cyst  is  unilocular,  or  has  one  or 
two  coni|)artincnts  developed  out  of  all  proportion  ti\  the  others. 
In  most  cases  the  history  is  an  im|X)rtant  iruide.  The  growth 
may  have  l>een  first  discovered  as  a  small  painless  tumor  in 
one  or  other  iliac  region,  having  gradually  extended  across 
the  abdouion.  The  abdomen  is  well  projected  in  front,  and 
not  bulged  in  the  flanks  as  in  ascites,  and  the  umbilicus  is 
nirely  protrudetl.  The  pcrcussion-dulness  is  in  the  anterior 
part  of  the  abdomen,  as  the  cyst  expands  up  in  front  of  the 
mtestines  and  pushes  them  backwanl  and  upward.  (C<impare 
Fig.  71.) 

Tvni|)anitic  j^ercussion  is  thus  got  in  the  flanks,  and  altera- 
tions in  the  posiiion  of  the  patient  do  not  change  niat<*rially 
the  relation"*  of  the  <lnll  and  tympanitic  areas.  This  is  evidence 
that  the  fluid  is  not  free.  Fluctuati(m  is  common  in  ovarian 
cysts,' but Jt  may  be  vague,  palpation  giving  merely  the  sense 
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of  elasticity,  and  in  some  cases  solid  matter  can  be  detected 
at  various  parts  of  the  tumor.  On  vaginal  examination  the 
uterus  may  be  found  normal  in  size,  but  high  up  in  the  pelvis, 
and  perhaps  displaced  forward.  In  some  cases  the  finger  in 
the  rectum  can  determine  the  relation  of  the  tumor  to  the 
ovary,  or  its  immediate  vicinity  ;  and  examination  with  the 
uterine  sound  fails  to  show  any  direct  connection  with  the 
womb.  (, Compare  Chapter  Xll.  and  Chapter  XV.,  pp.  437, 
527.) 

In  many  instances,  however,  ovarian  cysts  are  accompanied 
by  fluid  effusion  into  the  peritoneum,  the  result  usually  of 
the  tumor  or  of  rupture  of  the  cyst;  and  the  diagnosis  may 
only  be  made  clear  by  tapping,  and  examining  the  abdomen 
in  its  lax  state ;  the  character  of  the  fluid  removed  may  also 
guide  us  (p.  443). 

Other  Abdominal  Tumors, 

An  ovarian  cyst  may  be  simulated  by  solid  tumors  of  the 
ovaries  or  uterus,  and  even  the  gravid  uterus  has  been  mis- 
taken for  it.  A  careful  examination  by  auscultation  and 
otherwise  will  usually  determine  the  diagnosis  of  pregnancy. 
(See  p.  521.)  Solid  uterine  tumors  may  be  distinguished  by 
their  density,  by  their  relations  to  the  uterus,  especially  when 
examined  by  the  uterine  sound,  by  the  elongation  of  its  cavity, 
and  an  increase  in  its  size  and  weight.  There  may  be  a  feel- 
ing of  movement  or  contraction  on  palpation,  and  a  sofl 
bh)wing  sound  may  sometimes  be  heard  on  auscultation,  syn- 
chronous with  the  patient's  pulse.  The  tendency  to  metror- 
rhagia is  likewise  of  great  value  in  the  diagnosis.  (See  pp. 
513.  514,  523,  52<>,  527.) 

A  dijitcndf'd  bhidder  might  also  be  a  source  of  confusion,  but 
its  growing  out  of  the  pelvis,  fairly  in  the  middle  line,  and 
being  pyriform  in  shape,  somewhat  elastic,  dull  to  percuasion, 
and  often  tender  on  pressure,  w^ould  probably  raise  such 
doubts  as  to  lead  to  the  introduction  of  a  long  flexible  cathe- 
ter, when  the  tumor  will  disappear. 

Hydatid  disease  of  the  liver  may  enlarge  so  greatly  as  to  fill 
the  whoUi  abdomen,  but  the  history  of  growth  from  the  right 
hypochondrium  will  oflen  be  quite  clear,  and  the  hydatid 
fremitus  may  be  present.  Hydatid  disease  of  the  |)eritoneum 
or  omentum  may  present  greater  difficulty,  and  the  diagnosis 
from  ascites  or  ovarian  cyst  may  only  be  arrived  at  by  taj)- 
ping  and  examination  of  the  fluid ;  the  presence  of  hydatids 
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or  booklets  determines  the  point  at  once.  Even  in  the  absence 
of  these  the  characters  of  the  fluid  may  give  quite  sufficient 
ground  for  the  diagnosis.     (See  p.  443.) 

Phantom  tumor  may  present  difficulties  in  diagnosis.  It 
occurs  almost  exclusively  in  women,  especially  in  those  with 
hvsterical  tendencies,  and  it  may  simulate  almost  any  form  of 
aijdominal  enlargement;  but  the  fact  of  its  liability  to  vary 
in  size  and  shape,  the  tension  of  the  abdominal  walls,  and  its 
disappearance  under  the  influence  of  chloroform,  will  clear  up 
the  diagnosis. 

Aneurism  of  the  abdominal  aorta  is  most  common  in  the 
epigastric  and  umbilical  regions,  and  may  be  recognized  as  a 
tumor  placed  in  the  length  of  the  artery,  lying  in  close  appo- 
sition to  the  spine,  but  rather  to  the  lefl  side,  and  giving  to 
the  hand  the  sensation  of  expansile  pulsation,  in  many  cases 
associated  with  thrill.  On  auscultation  a  murmur  may  be 
heard  coinciding  with  the  expansion  of  the  artery ;  in  rare 
cases  it  may  be  double.  Aneurism  of  any  of  the  branches  of 
the  abdominal  aorta  may  exist,  esiwcially  in  the  cceliac  axis  or 
superior  mesenteric  artery.  Pulsation  of  the  abdominal  aorta 
attended  by  murmur  may  be  present  without  aneurismal  con- 
ditions (see  p.  341 ),  but  in  such  cases  there  is  no  impression 
of  a  distinct  pulsating  ttimor,  or  of  a  murmur  limited  to  the 
tumor  as  distinguished  from  one  corresponding  with  the  track 
of  the  aorta.  Aneurisms  may  be  simulated  by  tumors  lying 
over  the  aorta,  and  having  an  impulse  communicated  to  them. 
The  diagnosis  rests  chietly  on  the  non-expansile  character  of 
the  pulsation,  but  in  many  cases  it  is  uncertain.  Pain  is  often 
a  marked  i'eature  in  abdominal  aneurism.  It  is  usually  felt 
in  the  back,  is  constant  in  character,  as  a  rule,  but  subject  to 
violent  exacerbations,  with  extension  of  it  down  the  limbs 
from  implication  of  the  sacral  and  lumbar  plexuses.  Obscure 
pain  of  this  character,  apart  even  from  })hysical  signs,  should 
always  raise  the  question  of  aneurism. 

Localities  of  Tumors, 

Leaving  out  of  consideration  the  general  enlargements  of 
the  abilomen  due  to  ascites  and  tympanites,  it  may  be  well  to 
indicate  hrielly  a  few  fact^  with  regard  to  local  enlargements 
or  tumors.  A  tumor  being  discovered  in  the  abdomen,  the 
whole  physical  inquiry  hinges  on  the  question,  What  organ 
or  structure  is  it  connected  with?  In  such  an  inquiry  it  is  of 
prime  inq)ortauce  to  consider   the   regional  divisions  of  the 


SITUATION    OF   ABDOMINAL    TUMORS.        637 

abdomen  mentioned  in  the  early  part  of  this  section,  and  the 
organs  contained  in  them.  If  the  tumor  is  confined  entirely 
or  chiefly  to  one  of  these  regions,  then  the  various  organs 
must  be  gone  over  in  detail  to  see  from  which  it  springs.  In 
serious  diseases,  however,  the  abdominal  organs  may  be  greatly 
displaced  from  their  ordinary  position.  It  will  suffice  for  our 
purpose  to  indicate  what  tumors  are  most  frequent  in  the 
varicose  regions. 

In  tlie  epigastric  region  the  tumors  most  frequently  met  with 
are  cancerous  growths  in  the  pylorus  or  body  of  the  stomach, 
enlargements  of  the  left  lobe  of  the  liver,  tumors  of  the  pan- 
creas, and  aneurisms  of  the  aorta.  It  is  to  be  remembered 
that  the  left  lobe  of  the  liver  may  present  itself  as  a  tumor 
without  there  being  any  enlargement  of  it,  conditions  in  the 
thoracic  viscera  having  depressed  the  organ.  The  same  re- 
mark applies  to  the  liver  in  the  right  hypochondrium  and  to 
the  spleen  in  the  left. 

The  tumors  met  with  in  the  umbili/'al  region  are  aneurisms 
of  the  aorta,  or  some  of  its  branches,  omental  tumors,  fecal 
accumulations  in  the  transverse  colon,  floating  kidney,  and  at 
times  cancer  of  the  intestine  and  enlarged  mesenteric  glands. 
Fecal  accumulations  may  occur  even  with  a  history  of  diar- 
rhea :  through  the  abdominal  wall  they  can  be  moulded  to 
some  extent  by  steady  pressure  with  the  fingers,  and  may  even 
be  displaced  a  little  along  the  bowel. 

Tumors  originating  in  the  hypogastric  region  are  distended 
bladder,  the  gravid  uterus,  tumors  of  the  womb  and  its  appen- 
dages, and  inflammatory  swelling  in  the  pelvis. 

Those  originating  in  the  rigrit  hijpochondrium  are  chiefly 
from  the  right  lobe  of  the  liver  or  gall-bladder. 

In  the  left  hypochondrium,  the  spleen  is  the  organ  chiefly 
affected,  although  fecal  accumulations  in  the  splenic  flexure 
of  the  colon  may  occur. 

In  the  lumbar  regions,  tumors  of  the  kidneys,  perinephritic 
abscess,  lumbar  abscess,  and  fecal  accumulations  are  most 
froquont. 

In  the  iliac  regions,  ovarian  cyst,  pelvic  abscess,  disease  of 
the  caecum  or  sigmoid  flexure,  enlarged  glands,  pelvic  cellu- 
litis or  hematocele  are  found;  tumors  connected  with  bones 
may  also  ap{)ear  in  this  situation. 

It  is  rare,  however,  for  tumors  to  occupy  only  the  region 
from  which  they  spring.  They  often  involve  several  regions ; 
and  it  is  only  by  a  careful  consideration  of  the  history  and 
symptoms,  along  with  the  physical  signs,  that  a  diagnosis  can 

54 


PHYSICAL    EXA 


IINATION    01'    ABDOMEN. 


be  arrived  at.  In  not  u  few  iiistauc^s  several  organs  mtty  he 
aSecteO,  anil  LhU  renders  the  examination  all  tbe  more  perplex- 
ing.    In  many  cases  the  most  critical  exploration  niaj  liiil  to 

resolve  the  doubu. 

e«l  in  ftbdominal  caass  from  earlj 
chest  wua  by  Auenbrugeer,  lo- 

BciE  hiiniani  ut  tigno  abitruHM 
iniemi  pectoris  morbos  detegeadi,  Vindobunao,  ITOl.  Little  atten- 
tion wna  given  to  Iba  nielbod  till  Curviurt  publiEhed  fal*  tnnilation 
oftbit  work  (1808),  and  Piiirry  took  up  tbo  subject  in  a  series  nf  pnb- 
lintllont  (De  la  percuuion  m^iale,  Paris,  1823) ;  his  latest  and  most 
inipiirtaiil  is   Trait£  de   plessim^lrisnie  ot  d'organographbine,  Parii, 

istie. 

Aaieulfaiion  aa  opplied  to  the  diagnotiK  of  diseases  of  the  heart  and 
lungs  wHi  unfolded  io  a  gieal  work  b;  Laennee,  Trail£  dc  I'aitaeull*- 
tioii  ni^inte,  Paris,  181D ;  a  translution  b^  Sir  Jobu  Forbes  was  pub- 
lUlied,  3d  edition,  Tendon,  18^9. 

Anollivr  work  on  these  lubjects  of  hbtorical  importgnce  wai  flr»t 

?ublisbid  in  Vienna,  1839,  viz.,  Skoda,  TreulJse  on  AusculUtSun  and 
'erviiMion;  tranalaled  bv  W.  O.  Markliam,  London,  IS63. 
Phi/tieat  DiagnotU, — I'he  following  also  deserve  special  attention : 
Ose,  Auscultation  and  Percussion,  8d  edition,  London.  188S. — Outt- 
mann,  BHud-buok  of  Physical  Biagnoaia,  translated  by  Dr.  Alex, 
Niipier  for  New  Sydeabam  Society,  London,  1ST9.— Ffint  (AtisLin), 
MhiiuhI  of  Pcrcuttitin  and  Auscultation,  3d  edition,  Philudolphia, 
IN)43._L<>oniis,  Lessons  in  Phyeic&l  Diagnosis,  3d  edition,  New  York, 
1872,— WVil.  Haiiilbuch  und  Atlas  dar  topocrnphlscben  Perouseion, 
2e  Aiifl..  Laipzig,  1880. — Uerbardt,  Lehrbuch  der  Auscultation  und 
Perciit-sioii,  3e  AuB.,  Tiibingen,  1876.— Niamey «r  (Paul),  Urundriss 
Aur  l'L'reo<>.'i«n  und  Auscultalion,  2e  Aufl.,  Erlanccn,  1873.— Waillos, 
TmiiS  (bi^tirique  ct  pratique  de  pereusaion  et  d'ausciiltation,  Paris, 
187!i  —  Eifiiiiotst,  Lchrbuch  der  physikalifchen  Unlorsuchung*- 
uii!ib<.acii  innerar  Erankhciten,  Braunicb weig,  1881.  More  genoral 
work-  on  DiHgn'Mis  uIko  deal  witli  this  subject— r.  g..  Da  Ci'ita,  Medi- 
cal Biugnotif,  litb  edition,  Philadelpbia,  1884- UrBham  Brown, 
Medical  Dingnotit,  2d  edition,  Edinburgh,  I8H3.— In  addition  U> 
tbete,  all  works  on  the  practice  of  medicine  will  be  found  to  give  in- 

Lungs,  In  addition  to  the  above. — Walsbe,  Practical  Treatise  on 
Diseafei  of  the  Lung},  4tb  edition.  Luadun,  1871.— Stokes  (William], 
Treatise  on  the  Diagnosis  and  Treatment  of  Diseases  of  ibo  Cbtat, 
Part  I.,  Difease*  of  the  Lung  and  Windpipe,  reiesued  by  New  Syden- 
ham Society,  London.  1882.- Waters,  On  Disease*  of  the  Chest,  2d 
edition,  I>ondoD,  1873.— Powell  (R.  Douglas),  On  DUeaie*  of  th« 
Lungs  and  Pleura,  ineludine  Consiiniption,  8d  edltioi),  London,  I8S8, 

if«Rr;.— Walsbe,  Practical  Treatise  on  llie  Diseases  of  the  Seart 
and  Great  Viwels,  4th  edition,  London,  187S.— Balfour  (Geo.), 
Clinical  Lectures  on  Diseases  of  the  Heart  and  Aorta,  2d  iniltion, 
London.  1B82.— Bramwell  (Bvrom),  Disease*  of  the  Beartand  Tho- 
rario  Aorta.  Edinburgb,  1884'.— Hay dcn,  Disvu>e>  of  tbe  Heart  and 
Aorla,  Dublin,  1876'.  this  elaborate  book  may  be  consulted  f»r  spvcUl 
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details. — Samsom,  Lectures  on  the  Physical  Diagnosis  of  Diseases  of 
the  Heart,  London,  1876:  this  book  contains  in  small  compass  all 
that  is  most  important. — Von  Dusch,  Lehrbuch  dcrHerzkrankheiten, 
Leipzig,  1868. — Friedreich,  Krankheiten  des  Herzens,  2e  Aufl., 
Erlangen,  1867. — Peter,  Traits  clinique  et  pratique  des  maladies  du 
coeur,  Paris,  1883. — The  works  of  Hope,  Stokes,  and  Latham,  have  a 
permanent  importance  in  the  history  of  this  subject,  although  in  a 
sense  superseded. — The  papers  of  Dr.  Oairdner,  which  have  been 
freely  used  in  this  chapter,  will  be  found  in  his  Clinical  Medicine, 
Edinburgh,  1862,  and  the  Glasgow  Medical  Journal  for  1867. 

Sphygmograph  and  Cardiograph. — Marey,  La  circulation  du  sang, 
Puns,  1881 :  and  his  earlier  work,  Physiologic  m^dicale  de  la  circula- 
tion du  sang,  Paris,  1881. — Lorain,  Le  Pouls,  Paris,  1877. — Ozanam, 
La  circulation  etle  pouls,  Paris,  1886. —  Undgeon, The  Sphygmograph, 
London,  1882.— Braniwell  (Byrom),  The  Students'  Guide  to  the  Ex- 
amination of  the  Pulse  and  the  Use  of  the  Sphygmograph,  2d  edition, 
Edinburgh,  1883  —.Mahomed,  Medical  Times  and  Gazette,  1872.— 
Galabin,  Medico-Chirurgical  Transactions,  vol.  Iviii.,  London,  1876: 
and  Guy's  Hospital  Reports  for  1875. — Works  on  Physiology  may 
also  be  consulted  with  advantage,  especially  those  of  Dr.  Michael 
Foster,  4th  edition,  London,  1883;  and  of  Landois,  translated  by  Dr. 
Stirling,  London,  1885. 

Abdomen. — Biblioirraphical  references  are  given  at  the  end  of 
Chapter  XI.  on  "  Disorders  of  the  Digestive  System ;"  of  Chapter 
XII.  on  '*  Jaundice  and  Dropsy  ;*'  of  Chapter  XIII.  on  the  •*  Urine 
and  Urinary  Symptoms  ;"  and  of  Chapter  XV.  on  **  Disorders  of  the 
Female  Organs.''  The^e  will  be  found  to  comprise  most  of  the  sub- 
jects dealt  with  in  this  section.  Of  course,  the  works  enumerated 
above  on  physical  diagnosis  should  also  be  consulted. 
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A.C.C.  (electrical  symbol),  288 
A.O.C.  (electrical  symbol),  288 
A.  or  An  =  Anode,  289 
A.S.  =  Auricular-systolic,  676 
Abdomen,  disease  of  organs  there 
prt^disposins;  to  melancholic  in- 
sanity,   821 ;     distention     with 
wind,  408 ;  pains  and  tenderness, 
410;    tumor  from    pregnancy, 
623  ;  dropsy  of,  436;  percussion- 
dulness  in  ascites  (Fig.  70),  436  ; 
dulness  in  ovarian  dropsy  (Fig. 
71),  438;    cystic  accumulations 
in,  438;  colloid  material  in  ab- 
domen,  439 ;     examination   of, 
for  tumors  after  tapping,  443 ; 
physical  examination  of  (chapter 
xvi.),  613;    works  of  reference 
on    examination    of   abdomen, 
639;    regions   (Fig.  154),  613; 
contents  of  regions,  613 ;  viscera 
in  situ  (Fig.  156).  614;  inspec- 
tion,'6 16;  distention  and  retrac- 
tion, 616;    pigmentation,  615 
white  lines,  616;   dropsy,  616 
movement  with  respiration,  616 
pulsation    visible,   616;    palpa- 
tion,    617;      percussion,    618 
mensuration,  618;  auscultation 
619;     auscultatory    percussion 
619;    abdominal    organs   (Fig 
160),  620;    liver,  621;    spleen 
626;     kidneys,  629;    pancreas 
631;   stomach,  631;   intestines 
633;    tympanites,  633;   ascites 
634;  ovanan  tumors,  634;  vari- 
ous  tumors,  636;     localities  of 
tumors,  636 ;  aneurism  of  aorta, 
637 
Abiiominal  reflex,  218 
Abducens  oculi,  203 
Abortions,  in  case-taking,  68,  65, 
122 


Abscess,  of  brain,  due  to  ear  dis- 
ease, 189 ;  causing  paralysis, 
234;  pelvic,  584;  abscess,  of 
lung,  liver,  etc,  see  Lung, 
Liver,  etc. 

Acarus  scabiei  (Fig.  28),  120 

Accommodation  of  eye,  range  of, 
179;  defects  with  age,  174; 
nervous  lesions,  diphtheria,  174; 
strain  on,  175;  paralyzed,  174; 
asthenopia,  175 

Achorion  Schonleinii  (Figs.  25, 26, 
27),  125,  et  8eq, 

Achromatopsia,  181 

Acid  fermentation  of  urine,  451 

Acidity,  in  stomach,  407 ;  of  urine, 
451 

Acne,  116,  118,  124;  rosacea,  116, 
118 

Acute  decubitus,  214 

Addison's  disease,  26,  142 

Adolescence,  diseases  of,  15 

^gophony,  567 

.^thesiometer  (Fig.  83),  197 

Ageing,  15,  31 

Ageustia  or  ageusia,  193 

Agoraphobia,  310 

Ague,  diagrams  of  temperature  in 
(quotidian),  83,  (tertian)  84 ;  as 
cause  of  neuralgia,  287;  splenic 
tumor  in,  629 

Air-bubbles  in  urine  (Fig.  87,  cf), 
489 

Albinism,  118,  142 

Albumen,  see  Albuminuria,  Par- 
albumen,  Metalbumen,  Pep- 
tones, Uemi-albumose 

Albuminuria,  convulsions  due  to» 
243 ;  absence  of,  occasionally  in 
renal  dropsy,  438;  tests  for  al- 
bumen, 460;  heat  test,  460: 
nitric  acid  test,  461 ;  picric  acid 
test,  464 ;  ferrocyaoide  of  potas- 
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sium  test,  465 ;  mercuric  iodide 
test,  465;  brine  test,  466;  esti- 
mation of  quantity  of  albumen, 
466;  modified  forms  of  albumen, 
467;  significance  of  albumi- 
nuria, 468;  due  to  pus,  blood, 
etc.,  468,  470;  in  acute  febrile 
disease,  468;  after  scarlatina, 
468;  in  pregnancy  and  puer- 
peral state,  469 ;  in  chronic  chest 
disease,  469 ;  in  dropsies,  469  ; 
in  renal  disease,  469 ;  in  nervous 
diseases,  469 ;  in  chronic  consti- 
tutional diseases,  470;  after 
blisters,  470;  presence  and  ab- 
sence of  tube-casts,  480 
Alcohol,  inquiry  as  to  use  of,  in 
case-taking,  65;  diplopia  in  al- 
coholic intoxication,  169;  influ- 
ence on  pupil,  172;  central 
amblyopia  from,  180;  paralysis 
from,   219,   235,    knee-j«rk    in 

f)arttlysis,  235,  resemblance  of,  to 
ead  palsy,  235,  mental  disorders 
in  alcoholic  parnlysis,  235;  a 
cause  of  neuralgia,  237  ;  of  con- 
vulsiiHis,  24;> ;  of  vertigo,  257; 
cause  of  insanity,  301  ;  alcoholic 
insanity,  various  forms,  317; 
diagnosis  of  alcoholic  from  gen- 
eral paralysis,  324 

Algide  stage  of  cholera,  27 

Alkalinity  of  urine,  451  ;  from 
decomposition,  451  ;  from  medi- 
cines, 452;  Volatile  and  fixed 
alkali  in  urine,  451 

Alopecia,  118,  12G 

Alphos,  lie 

Alternate  squint,  101  ;  alternate 
paralysis,  208 

Amaurosis,  see  Blindness,  179 

Amblyopia,  179 

Amenorrha?a  and  insanity,  315; 
primitive,  5H4  ;  secondary,  513 

Ammonia  in  breath,  test  for,  252 

Ampere,  274 

Amphoric,  breathing,  553;  phe- 
nomena, 556  ;  echo,  556 

Anacrotic  pulse,  595 

Ana?mia,  25;  with  bronzing,  26; 
venous  murmur  in,  26;  causes 
of,  26  ;  progressive  pernicious, 
27,    associated    with    jaundice. 


429 ;  a  cause  of  vertigo,  258  ;  of 
sleepiness,   262;    of   headache, 
264  ;    of  neuralgia,  237 ;   blood 
in,  26,366;  dropsy  frt^m,  433; 
cardiac  murmurs  from,  686 

Amesthesia,  119,201 ;  te^tsof,  196- 
199;  range  of,  199;  in  diph- 
theria, hysteria,  and  ataxy,  199 ; 
hemiansesthesia,  199;  with 
trophic  changes,  200  ;  and  neu- 
ralgia, 200;  feeling  of  anaes- 
thesia,  201 ;  and  paralysis,  211 ; 
distribution  of,  210;  heraianajs- 
thesia,  210 ;  in  regions  of  special 
nerves,  210;  site  of  spinal  lesion 
in,  210;  absence  of,  in  lead  and 
infantile  paralysis,  211;  affect- 
ing writing,  229;  electricity  in, 
280 

Analgesia,  195;  tests  for,  196 

Anasarca,  432 

Aneurism,  in  retina,  183 ;  of 
cerebral  vessels  in  hemiplegia, 
233 ;  causing  larvnceal  atiec- 
lion,  205,  343,  351,^392  ;  causing 
pain  in  the  hack,  265  ;  a  cause 
of  hjcmopiysis,  357-369;  dul- 
ness  of,  and  pulsation  in  che-^t, 
5r»8,  588  ;  murmurs  due  to,  685  ; 
thoracic  aneurism,  588;  percus- 
sion signs,  589;  auscultation, 
589 ;  signs  at  back  of  thorax, 
590;  conditions  simulating,  690; 
pulse  in,  607;  of  abdominal 
aorta,  636 

Angina  pectoris,  40,  342  ;  "  angina 
sine  d<»loro,"  344 

Anidro«is,  117 

Ankle  clonu'*,  220;  tracing  of 
(Fig.  35),  221;  relations  to  knee- 
jerk,  221 ;  methods  of  obtaining, 
220;  clinical  significance  of, 
222  ;  apart  from  organic  disease, 
222 

Anode,  273 

Anorexia,  396 

Anosmia,  192 

Anieversion  and  anteflexion  of 
uterus,  529 

Anthnix,  1 18  ;  bacterium  in  blood, 
372 

Aorta,  aneurism  of,  tracing  of 
pulse  on  two  sides,  607 ;  throb- 
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bing  of  abdominal  aorta,  841, 
566 ;  dulness  and  puliation  from 
thoracic  aneurism,  568;  tremor 
in  aneurism,  654;  alteration  of 
heart's  sounds  in  aortic  disease, 
574 ;  aortic  murmurs,  area  of, 
584 ;  murmurs  due  to  aneurisms 
of,  585;  abdominal  aneurisms 
of,  636 

Aortic  cartilage,  673,  584 

Aortic  stenosis,  pulse  tracing,  603 

Aortic  rei^urgitation,  pulse  trac- 
im^,  604 ;  cardiographic  tracing, 
612;  capillary  pul^e  in,  605 

Apex-beat  of  heart,  normal,  559, 
661;  obscured,  664;  effect  of 
respiration  on,  563;  exagger- 
ated, 564  ;  displaced,  564  ;  dis- 
tinction from  heavo  of  right 
ventricle,  565 

Aphasia,  226  ;  with  anosmia,  191 ; 
varieties  of,  227 ;  sensory  and 
motor,  228;  causes  of,  228; 
with,  and  without  hemiplegia, 
228 ;  from  embolism,  228 

Aphemia,  226 

Aphonia,  see  Voice,  loss  of. 

Aphthie,  114;  on  tongue,  398,  399 

Afjohn's  method  of  urea  analysis 
(Fig.  95),  502 

ApnoBH,  apparent,  344;  see  As- 
phyxia, and  also  various  sections 
under  Dyspnoea 

Apofilexy,  see  Sudden  paralysis, 
251 ;  threatenings  of,  258,  261, 
264 

Appetite,  impaired,  inordinate, 
perverted,  396 

Arcus  senilis,  15,  159 

Area  of  cardiac  murmurs,  575,  681 

Areola,  of  nipple  in  pregnancy, 
522;  umbilical,  616 

Arela'us  on  phthisical  physiog- 
nomy, 29 

1*  Argyll  Robertson's  pupil,"  174 

Arm,  paralysis  of,  293;  pain  in 
left,  343 

Arsenic,  itching  from,  121  ;  rash 
fntm,  125 

Arterial  deironeration,  groups  of 
diseases  allied  to,  68 ;  rigidity  of 
arteries,  100;  tracing  of  pulse 
in,  602 


Arterial  diastolic  murmurs,  586 

Arteries,  survey  of  state  of,  100 ; 
rigidity,  twisting,  etc.,  100;  in- 
creased arterial  tension  (tracing), 
597 ;  audible  pulsation  of,  190 

Articulation,  see  Speech 

Aryteno-epiglottidean  folds  in 
larynx,  386,  387 

Ascaris  lumbricoides  vomited,406; 
in  motions,  414 

Ascites,  435 ;  percussion-dulness 
in  (Pig.  70),  436;  fluctuation  in, 
437 ;  distinction  from  ovarian 
dro[)sy,  438  ;  causes  of  ascites, 
439  ;  peritonitis,  439 ;  tabes  mes- 
enterica,  440  ;  portal  obstruc- 
tion, cirrhosis,  thrombosis,  can- 
cer, etc.,  440-442 ;  examination 
of  fluids,  443 

Asphyxia,  37 ;  see  also  various  sec- 
tions under  Dyspncea 

Asthenopia,  175 

Asthma,  cause  of  insanity,  819; 
cardiac,  338  ;  spasmodic,  347  ; 
see  also  various  sections  on 
Dyspnoea,  333 

Astigmatism,  178,  179 ;  cause  of 
strain  on  eyes,  175 

Astraphobia,  311 

Asylum  treatment  in  insanity, 
question  of,  330 

Atavism,  72 

Ataxy,  locomotor,  affections  of 
joints  in,  148 ;  diplopia  in,  169  ; 
pupil  in,  174;  anaesthesia  in, 
200;  sense  of  weight,  200;  walk- 
ing in,  41,  215,  223,  225;  spas- 
modic discharge  of  urine  in, 
231 ;  influence  of  sexual  excesses 
in  causing  ataxy,  234;  syphilis 
a  cause  of,  234 ;  distinction  from 
general  paralysis,  324  ;  ga^itric 
crisis  in,  403  ;  hereditary  ataxy, 
see  Friedreich's  disease 

Atheroma  of  cerebral  vessels  as  a 
cause  of  hemiplegia,  233 

Athetosis  (Hammond's),  216 

Atrophy,  of  tis-^ue-*,  with  hyper- 
trophy, 21 ;  phthisical,  23 ;  of 
skin,  118;  of  optic  nerve,  184; 
color-blindness  m  optic  atrophy, 
181  ;  of  parts  with  aniestheaia, 
199 ;  of  muscles,  236 
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Atropine,  rash  from,  124;  influ- 
ence on  pupil,  169-172 

Attilude  in  difficult  breathing,  88 

Auditory  nerve,  testing  of,  186, 
189,  205 

Aura  epileptica,  240 

Aural  speculum, examination, etc, 
187 

Auricle,  visible  pulsation  of,  in 
chest,  649 

Auricular-systolic  murmur,  676 
(Fig.  108),  678 

Auscultation  of  the  head,  266 ;  of 
pregnant  uterus,  624;  pulmo 
nary,  649 ;  breath  sounds,  natu- 
ral and  abnormal,  651;  r&les, 
664;  metallic  and  amphoric 
siicns,  666;  vocal  resonance, 
657;  of  heart's  sounds,  672,  et 
9eq. ;  murmurs,  575,  et  aeq. ;  of 
aneurisms,  588;  of  abdomen, 
618 

Auscultatory  percussion,  619 

Auto-larynKOPCopy,  Foulis's  me- 
thod, 385 ;  Johnson's,  885 

Autoiimtic  actions  in  hemiplegia, 
215;  inopilepity,  241,  819 

Autophagy,  16 

Autophonic  resonance,  689 

Axilla,  how  temperature  taken  in, 
74 ;  as  compared  with  vagina  in 
collapse,  94 

Bacillus  anthracis,  872;  bacillus 
subtilis,  872;  bacillus  of  tuber- 
cle, and  method  of  detecting, 
859 

Backache  in  fever,  104 ;  various 
causes  of,  2G5;  see  Menstrua- 
tion, Dysmenorrboea,  etc.,  and 
other  parts  of  chapter  xv. 

Bacteria  in  blood,  872;  in  urine 
485,  (Fig.  84)  48(> 

Bacterium  terino,  486 

Bacteruria,  487 

Balancing  of  body,  unsteadiness 
in,  215;  testinji;  of,  222;  rela- 
tionship of  sisrht  to  balancing, 
224  ;  relationship  to  portio  mol- 
lis of  7th  pair,  205 

Baldness,  183 

Balfour  (Dr.  Geo.),  on  so-called 
h»mic  murmurs,  583 


Ballottement,  534 

Barlcing  cough,  862 

Barlow  (Dr.),  on  *' acute  riokoto," 
155 

Barr,  on  hearing  tests,  187 

"  Barrel-shaped  "  chest,  641 

Basedow's  disease,  see  SxophtluU- 
mic  goitre 

Bateman,  Willan  and,  on  akin  dis- 
eases, 110, 118 

Batteries,  various  fonnSy  209 ;  bat- 
tery current,  270 

"  Beading  "  of  riba,  156,  540 

**  Bearing-down  "  pains,  618 

Bedsores  in  paralysis,  218;  aeo- 
ondary  febrile  disturbance  ftooBy- 
214 

Belladonna,  rash,  124;  influence 
on  pupil,  170,  171;  delirium 
from,  256 ;  thirst  ftom,  897 

Bell's  paralysis,  see  Facial  nerve, 
203 

Bell-sound  in  auscultation,  687 

Bichromate  cell,  275 

Bigeminous  pulse,  600 

Bile,  vomited,  405;  in  motions, 
413,426;  inspissated,  see  Gall- 
stones; bile  in  urine,  497;  bile- 
pigment,  498 ;  biliary  acids,  498; 

Bimanual  method  of  pelvic  exami- 
nations, 526 

Bismuth,  cause  of  bad  smell  in 
breath,  192,  400;  test  for  sugar, 
459 

Bizzozero's  corpuscles,  872 

Black  spit,  854  ;  black  vomit,  405 ; 
black  stools,  413 

Bladder,  paralysis  of,  229 ;  reflex 
paralysis  from  disease  of,  232; 
backache  from  disease  of,  265  ; 
distention  of,  simulating  ascites, 
etc.,  438 ;  epithelium  from,  484 ; 
distention  of,  causing  tumor, 
725 

Blebs,  111 

Bleeding,  from  nose,  etc.,  with 
whooping  cough,  350;  from 
various  parts,  see  section  on 
ILcniorrhagcs,  3»53 

Blepharospasm,  176 

Blindness,  179 

Blisters  on  skin,  111 ;  cause  of 
albuminuria,  470 
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Blood,  in  anaemia,  26;  in  cholera, 
28;  in  leukadmia,  146;  in  ^out, 
test  for  uric  acid,  152;  blood 
crystals,  360,  363  ;  blood  in  spit, 
356-359;  vomiting  of,  from 
lunii^s,  357;  various  forms  of, 
358,  359 ;  blood  in  pleuritic  ex- 
udation, 362 ;  losses  of,  363 ;  ex- 
amination of  blood,  365;  buffy 
coat  of  blood,  365  ;  richness  of, 
in  haemofrlobin,  method  of  esti- 
mating, 366  ;  diversities  in  rela- 
tive richness  in  haemoglobin  and 
corpuscles,  366 ;  method  of 
counting  corpuscles,  367 ;  in 
leuka)mia  and  anaemia,  method 
of  examination  by  microscope, 
369;  relativcei^timation  of  white 
corpugcle?,  369  ;  counting  abso- 
lute number,  370  ;  method  of 
measuring  size  of  corpuscles, 
370 ;  white  corpuscles,  variation 
in  size,  370  (Fig.  63),  371 ;  frag- 
ments uf  protoplasm  in  blood, 
372  ;  small  colored  cells  in  blood 
and  increased  size  of  red  cor- 
puscles in  anaemia,  871 ;  per- 
nicious anaemia,  872;  living 
organisms  in  blood,  372;  bacil- 
lus anthracis,  spirilla  of  relap- 
sing fever,  fllaria  sanguinis, 
372  ;  vomiting  of,  from  stomach, 
405;  from  bowels,  418;  passed 
in  urine,  470;  blood  corpuscles 
in  urine  (Fig.  74),  471  ;  guaiac 
test  for  blood  in  urine,  472  ;  spec- 
troscopic bands  (Fig.  74*),  472; 
blood  in  urine  without  albu- 
men, 478;  blood-casts  (renal), 
481  ;  resemblance  of  spores  ti) 
blood  corpuscles,  487 ;  works  of 
reference  on,  873.  See  also 
Hemorrhages 

Blueness  of  face  in  dyspnoea,  848 

Body-weight,  16  ;  see  Weight 

Boil,  118 

Bones,  affections  of,  168 ;  in  syphi 
lis,  154;   enlargement  extremi- 
ties of,  148,  155;  distortion  of 
long  bones,  156  ;  works  of  refer- 
ence on  diseases  of,  157 

Bothriocephalus  latus,  416 

Bouiimia,  897 


Bowels,  paralysis  of,  229 ;  obstruc- 
tion of,  simulated  by  paralysis, 
232;  disorder  of,  and  vomiting, 
403 ;  flatulence,  407 ;  state  of 
bowels,  and  pain  in  bowels,  409- 
412  ;  motions  from,  418 ;  signifi- 
cance of  constipation  and  diar- 
rhoea, 417 ;  physical  examina- 
tion of  intestines,  638.  See  also 
Tympanites,  Ascites,  etc. 

Brain,  affected  from  ear,  189;  signs 
of  disease  from  ophthalmoscope, 
185  ;  headache  from  diseases  of, 
265 ;  abscess  and  tumor  of,  caus- 
ing paralysis,  233 ;  affections 
causing  sighing  re«  pi  rati  on,  34  4; 
See  also  Cranial  Nerves,  Hemi- 
plegia, Convulsions,  Aphasia, 
Coma,  etc. 

Breast-pang,  see  Angina  Pectoris 

Breasts,  see  Mammae 

Breath,  coldness  of,  28;  foulness 
of,  400 

Breath-sounds,  see  Respiratory 
Murmur 

Breathing,  physiognomy  of  vari- 
ous kinds  of,  38  ;  labor  in,  836 ; 
altered  rhythm  of,  844;  sighing 
or  suspirious,  844 ;  See  chapter 
ix.  passim 

Bright's  disease,  arterial  tension 
(tracing),  597;  lesions  of  retina 
in,  184;  a  cause  of  headache, 
264  ;  thirst  in,  397  ;  convulsions 
in,  243;  albuminuria  in,  469 

Brine  test  for  albumen,  466 

Broad  ligament,  inflammation  of, 
634 

Bromide  of  potassium,  rash  from, 
124 

Bromidrosis,  117 

Bronchi,  fibrinous  cast  of  (Fig. 
49),  856;  foreign  bodies  in, 
causing  cough  and  simulating 
phthisis,  852 ;  dilatation  of,  from 
same  cause,  352 

Bronchial  breathing,  661,  668 

Bronchial  phthisis,  361 ;  bronchial 
glands  aflfected,  851 

Bronchiectasis,  355;  elastic  fibres 
in  sputum  of,  861 

Bronchitis,  catarrh  in  fevers,  106 ; 
lividity  in,  848 
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Bronchophony,  ^9%  S\f7 
Bronzed  skin,  26,  141     ^ 
Bruit  dediable,  26,  588 
Bruit  de  pot  fdl^,  648;  (for cardiac, 

arterial,  and  venous  bruits,  see 

Murmurs) 
'*  Bruit  scodique,"  647 
Bubbling  rales,  554 
Buccinator,  paralysis  of,  202,  204 
Bulbar  paralysis,  progressive,  41, 

205 ;  loss  of  voice  in,  205,  391 
Bulimia,  see  Boulimia,  397 
Bullse,  111,  114 
Bunsen'a  battery,  273,  275 

Cc.  and  ccm.  =  cubic  centimetre 

Cmm.  =  cubic  millimetre 

C.  C/C/^  (electric  symbols),  289 

Cachexia,  29;  cachexias  and  pyr- 
exiae, 30;  scrofulous  or  strumous, 
30;  gouty,  31;  cancerous,  31; 
dropsical,  32;  rheuinalic,  32; 
rickety,  32;  syphilitic,  33 

Cu?rulean  disease,  344 

Calabur-bean,  influence  on  pupil, 
170,  172. 

Calcareous  masses  in  spit.  356 

Calculi,  biliary,  see  Gall-stones; 
urinary  calculi,  analysis  of,  50G 

Calii;raphv,  see  Writing 

Callositas,'ll8 

Cancer,  cachexia  in,  31;  increa-e 
of  white  corpuscles  in  blood,  8(>9; 
"cancer  cells"  in  sputum,  3f)0  ; 
in  pleuritic  etfusion-j,  36-');  in 
vomited  matter,  40i\;  of  liver, 
cause  of  jaundice,  427;  of  dropsy, 
441  ;  cancer  of  womb,  531  (see 
Carcinoma) 

Canites,  118 

"  Cantering  "  action  of  heart,  574 

Cantharides,  a  cause  of  bloodv 
urine  and  stran^xury,  474 

Capillary  pulse,  004 

Carbolic  acid,  effect  on  urine, 
453 

Carbonate  of  lime  in  urine,  404 

Carcinoma,  118;  of  cervix  uteri, 
531 

**  Cardiac  suffering,"  physiognomy 
of,  40;  cardiac  dyspnoea,  33H, 
330;  cardiac  asthma,  338  (see 
Heart) 


Cardiograph,  608;  works  of  refer- 
ence on,  639 ;  Marej's  (Figa. 
146,  147),  608,  609;  Galabin's. 
609;  Pond's sphygmograpb,  610; 
normal  cardiogram  after  Marej 
(Fig.  148),  and  after  Galabin 
(Fig.  149),  610;  tracings  of  auri- 
cular and  ventricular  contrac- 
tion, and  comparison  with  pulse 
and  respiration  (Figs.  150,  151), 
611 

Cardiogram  in  mitral  stenosis  (Fig. 
152)  and  aortic  regurgitation 
(Fig.  153),  612 

Cardiograms  (Tracings,  140.153), 
606-612 

Caries,  154;  of  teeth,  422 

Carphologia,  36 

Carpopedal  spasm,  248;  oedema  of 
hands  and  feet,  with,  248,  435 

Cartilages,  laryngeal,  inflamma- 
tion  of,  389 

Cdseine,  })recipitation  of,  from 
urine  by  acetic  acid,  463 

Ci\se- taking,  52 

Casts,  of  larynx,  trachea,  bronchi, 
and  minute  tubules,  360;  ex- 
pectorated, 355;  of  gastric  folli- 
cles, 407 ;  of  renal  tubes,  see 
Tube-casts 

Catalepsy,  247,  251 

Catamenia,  see  Menstruation 

Cataract,  170 

Catarrh,  bronchial,  in  fevers,  106, 
351 ;  post-nasal,  causing  cough, 
351  ;  of  fauces,  370;  of  larynx, 
387  ;  catarrhal  jaundice,  426 

Catheter,  shiverings  from  passing, 
35 

Cathode,  273 

Caulitl<nver  excrescence  from  ute- 
rus, 531 

Causali^ia,  200 

Cavernous,  respiration,  553;  phe- 
nomena, 556 ;   rale,  555 

Cellilitis,  pelvic,  533 

Cerebelhir  disease,  staggering  in, 
4 1 ,  223 

Cerebral  nerves  (see  Nerves,  159); 
respiration,  315 

Cerebro-spinal  .-clerosis,  see  Scler- 
osis 

I  Cervix,  see  Uterus 
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Chalk-stones  in  gout,  31,  152 

"  Change  of  life,'*  51(5  ;  oedema  at, 
433finsanily  at,  815 

Charbon,  bacterium  in  blood,  372 

Charcot,  on  hysteroepilepsy,  247 

Charcot's  crystals,  3G1 

Cheek,  paralysis  of,  204 ;  lividity 
of,  843;  induration  from  con- 
gestion, 344 

Cheesv  mas^^es  in  spit,  356 

Cheloid,  113 

Chest,  physiognomy  of  diseases  of, 
87  ;  pain  in,  333,  841;  examina- 
tion of  fluids  removed  by  tap- 
ping, 362 ;  unilateral  changes  in 
shape,  542  ;  movements  of  542  ; 
palpation,  543;  mensuration, 
544;  percussion,  646  ;  ausculta- 
tion, (see  Lungs,  Heart);  chest- 
rule,  545;  physical  examination 
of  (chapter  xvi.),  537  ;  regions 
of,  537 ;  parasternal  line,  560 ; 
works  of  reference  on,  638;  in- 
spection, 537;  shape,  538;  table 
of  circumferences  and  diameten^, 
539;  tracings  of  healthy, ''pigeon- 
breast,"  rickety,  emphysema- 
tous, and  distorted  chests  (Figs. 
96-100),  538-541 

Cheytie-Stokes  respiration,  39, 345; 
tracings  of  (Fig.  48),  846;  sig- 
nificance of,  345,  345;  size  of 
pupil  in,  173,  345 

Chicken-pox,  114,  134;  see  Vari- 
cella 

Child-crowing,  351 

Childhood,  physiognomy  of,  43  ; 
disease  in,  44;  history  of  illnesses 
in,  61 

Chilliness,  in  fever,  104,  201 

Chloasma,  118;  chloasma  uteri- 
num, 142 

Chloral  rash,  124;  influence  of, 
on  pupils,  172 

Chloride  of  silver  cell,  275 

Chh)rides,  in  urine,  499  ;  in  fluid 
from  hvdatid  cvsts,  443 

Chloroform,  influence  on  pupils, 
172;  ankle  clonus  in  narcosis 
from,  222 

Chlorosis,  26;  relation  of  haemo- 
globin and  corpuscles  of  blood 
in,  366 


Choking,  in  general  paralysis,  322; 
sound  of,  in  dyspnoea,  343 

Cholera,  collapse  in,  27  ;  blood  in, 
28;  lividity  in,  344;  cholera 
infantum,  419 

Cholesterine  in  spit,  361 ;  in  pleu- 
ritic eflusions,  363  ;  obtained 
from  gall-stones,  428;  in  ovarian 
fluids  (Fig.  73),  445;  in  urine, 
494 

Chorda  tympani  nerve,  194,  203 

Chorea  and  paralysis,  214  ;  hemi- 
chorea,  214,  254:  post-hemiple- 
gic,  215 ;  and  aphasia,  229 ; 
wetting  the  bed  in,  231 ;  choreic 
twitching,  253  ;  features  of,  253; 
local  chorea,  255 

Chromidrosis,  117 

Chromopsia,  176 

Chyluria,  filaria  in  blood,  872 ; 
coagulum  in  urine,  455 

Ciliary  muscle,  see  Accommoda- 
tion 

Circular  insanity,  809 

Circulatory  system,  in  case- taking, 
58  ;  chapter  ix.  on  disorders  of, 
833  ;  works  of  reference  on,  878; 
see  also  pulse  (chapter  iii.) 

Ueart,  Sphygm<»graph  and  Cardi- 
ograph (chapter  xvi.) 

Circumvallate  papilla),  enlarged, 
899 

Cirrhosis,  see  Liver,  Lung 

Claustrophobia,  811 

Clavus,  118 

Clayey  motions,  413,  426 

Clergyman's  sore  throat,  816 

Clicking  rale,  554 

Climacteric    period,   insanity   at, 

315;  section  on,  516 
Climbing,  cause  of  dyspnoea,  889 

I  Clonic  convulsions,  241 
Coagulation  <»f  fluids  removed  by 
Upping,  362,  443 

j  Cocaine,  use  of,  in  laryngoscopy, 

385 
Coccyx,  position  of,  528 

'  Ct)fl^ee-grounds  vomiting,  405 
Coiijged- wheel  respiration,  552 

,  Cuhn,  on   '*  spirochajto    Obcrmo- 

:      ieri,"  372 
Coil,  im|K)rtance  of,  in  batteries, 
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Coldness,  in  collapse,  27  ;  feeling 
of,  104,  201  ;  of  limbs,  201;  of 
tongue,  400 

Colic,  411;  biliary,  428 

Collapse,  of  cholera,  28 ;  in  peri- 
tonitis and  perforation  of  bowel, 
27,  collapse  temperature,  27,  et 
seq. 

Collector  in  galvanic  battery,  273 
rFig.  38),  270 

Color,  spectra  with,  176  ;  color- 
blindness, 181 ;  field  of  vision 
for  colors,  222 ;  method  of  test- 
ing color  sense,  182 

Color  of  urine,  Vogel's  table,  452 

Coma,  in  fevers,  35;  coma  vigil^ 
86  (see  also  Unconsciousness) ; 
causes  of  coma,  262;  complica- 
tions with  paralysis,  convulsion, 
and  fever,  252 ;  unemic,  252 

Comedones,  116,  117 

Conjunctiva,  yellowness  of,  158; 
suflusion  and  congestion  of,  160, 
426;  hemorrhages  in,  365 

Commiinicans  noni,  206 

Commutator  for  reversing  cur- 
rents, 277 

Compasses,  test  of  tactile  sense  by, 
197 

Complications,  effect  on  tempera- 
ture, 94 

Concomitant  squint,  162 

Congenital  cup,  183 

Conical  cervix,  530 

Conidia,  128 

Consciousness  in  fever,  36  ;  in 
paralysis,  200;  in  fits,  242;  in 
hysteria,  245;  loss  of,  in  paral- 
ysis, 251 

Constant  current  electricity,  270 

Constipation,  in  fever,  105;  as 
sign  of  paralysis,  2'J9,  382,  418; 
various  form«!  of,  408;  signifi- 
cance of,  418;  cau-e  of  jaun- 
dice, 431 

Constriction,  of  hodv,  feeling  of, 
201  ;  of  chest,  842  * 

"Contact  method"  of  testing 
urine,  462 

Contagion  in  cutaneous  eruptions, 
122^ 

Continuous  current  (electricitv), 
270 


Contraction  of  limbs,  218 

Convalescents,  temperature  of,  94 

Convergence  of  eyes,  strain  on,  175 

Convulsions,  in  fevers,  106 ;  of 
ocular  muscles,  176;  conjugate 
deviation  of  eyes  and  head  in, 
177;  of  muscles  of  neck,  205; 
unilateral  and  hemiplegic,  214; 
nodding  convulsions,  216,  250; 
"salaam,"  216;  unilateral  in 
aphasia,  228;  section  on  con- 
vulsive fits,  240;  epileptiform, 
241 ;  tonic  and  clonic,  241 ;  uni- 
lateral and  local,  241,  242;  in 
apoplexy,  241 ;  in  hysteria,  241 ; 
in  rickets  and  laryngismus,  243, 
351 ;  in  acute  fevers,  etc.,  243; 
in  brain  diseases,  243;  from 
worms,  teething,  stomach  de- 
rangement, etc.,  243;  in  diar- 
rhoea, 243;  puerperal,  243;  in 
Bright's  disease,  243 ;  repetition 
of,  244;  local  or  partial,  248; 
"  Jacksonian,"  248;  carpo- 
pedal,  spasms  in,  248  ;  cv>nvul- 
sive  tic,  249  ;  in  insanity,  319 

Cooing  sounds  in  auscultation,  654 

Copaiba,  rash  from,  125 

"  Copper  color  "  in  eruptions,  143 

Cof)per  test  for  si  gar,  455 

Cord-like  constriction  of  trunk, 
201 

Cords,  vocal,  386;  false  cords  in 
larynx,  386 

Cornea,  opacities  of,  159;  ulcera- 
tions with  anjesthesia,  200 

Cornu,  118 

Corona  veneris,  154 

Corpulence,  19,  20 

Corpuscles,  red  and  white,  see 
Blood 

Cotton  fibres  in  urine  (Fig.  87, 
a),  489 

Cough,  section  on,  348;  stomach 
cough  and  reflex  cough,  349; 
imperfect  closure  of  glottis  in 
some  laryngeal  coughs,  349,  392; 
in  wlHM)ping-c<M»gli,  349;  par- 
oxysmal, 349,  8.">0  ;  with  vomit- 
ing, 350;  with  bleeding  from 
nose,  etc.,  350;  in  bronchial 
phthisis,  351;  in  measles  and 
influenza,    351  ;  from  irritation 
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Cystine,  494  (Fig.  94),  495,  496 
Cystitis  in  paraplegia,  23*2 
Cysts,  sebaceous,    117;    fluid   ac- 
cumulations in  abdomen,  437  ; 
parasitic  hydatids  (Fig.  72),  444 

D.  (electrical  symbol),  289 
Dactylitis  syphilitica,  155 


or  disease  of  throat  and  larynx, 
351  ;  barking  or  brassy,  352 ; 
hoarse  croupy  cough  in  croup 
and  diphtheria,  352  ;  sometimes 
hoarse  in  thoracic  aneurism  and 
pericarditis,  351,  353  ;  from  for- 
eign bodies  in  larynx,  trachea, 
or  bronchi,  352;  absence  of,  in 

certain     pulmonary    affections,    Daltonism,  see  Color-blindness 
848,  353  ;  pain  with  cough,  353;  j  Daniell's  battery.  273,  275 
alterations   of,   from    laryngeal    Deafness,  186  ;  bone  and  air  con- 


affections,  392,  893 

Coulomb,  274 

Cracked-pot  sound,  548 

Cramp  in  limbs,  211,213  ;  writer's 
229  ;  in  legs  and  limbs,  249 

Cranial  nerves,  testing  of  (chapter 
v.),  159,  202  (see  Nerves)  ;  pa- 
ralysis of,  in  squint,  167 ;  affected 
in  syphilis,  233 

Craniolabes,  33,  154 

Cremasteric  reflex,  217 

Crepitus  and  crepitant  r&le,  555      j 

Crisis,  temperature  in,  88,  89  ;  dis- 
eases characterized  by  sudden 
crisis,  88  ;  pseudo-crisis,  90 

Crossed  diplopia,  164;  crossed  pa- 
ralysis, 208 

Croup,  352;  breathing  in,  343; 
norvous  spasm  in,  847;  move- 
ments of  che.<t-wall  in,  621 ; 
false  croup,  352 

Crowing  inspiration,  239,343,351 

Crucifixion  attitude  (Fig.  37),  247 

Crusting  (in  skin  diseases),  112; 
in  syphilis,  143 

Crystals  in  sputum,  360;  in  pleu- 
ritic effusions,  363  ;  deposit  of, 
in  urine,  488 

Cup-shaped  crusts,  112 

Currents  of  various  kinds  from 
batteries,  269,  et  ser/. 

Curschinann,  on  spirals  in  sputum, 
356,  360 

Curving  of  nails,  144 

(vusco's  speculum,  527 

Cutaneous  eruptions,  109;  see  also 
Skin 

Cutis  anserina,  34 

Cvanosis,  see  Lividitv 

Cylinders,  renal,  see  Tube-casts 

Cyrtometer,  538  ;  tracings  by,  539, 
547 


duction  in  (Rinnc's  experiment), 
187  ;  noises  in  the  ear  with,  and 
giddiness  with,  190;  from  en- 
larged tonsils,  377 
Death,  temperature  before,  high 
and  low,  79  ;  sense  of  dying  in 


angina, 


342 


Deep  reflexes,  218 

Defecation,  painful,  412;  strain- 
ing, 410,  412;  pain  in,  from 
uterine  disorder,  519 

Degeneration,  reaction  of  (elec- 
tricity), 289 

Deglutition,see8thand9th  nerves, 
205 ;  spasms  of,  251 ;  affected  in 
general  paralysis,  822;  affected 
from  state  of  tongue,  4()0 

Delirious  mania,  acute,  300 

Delirium  in  fever,  85,  106;  fea- 
ti<res  of,  255  ;  and  mania,  251  ; 
in  intemperance,  256 ;  with 
sleeplessness,  259 ;  diagnosis  of 
insanity,  and  delirium,  826 

Delirium  tremens,  256 ;  sleepless- 
ness in,  261 

Delusions,  definition  of,  296 

Dementia,  from  alcohol,  317  (see 
also  Mania,  Melancholia  Mono- 
mania) ;  paralyticdementia,821, 
324  ;  section  on  various  forms, 
806  ;  senile,  806  ;  organic,  308  ; 
acute  or  primary,  808 ;  resem- 
blance to  melancholy  with  stu- 
por and  *•  Katatonia,'"  309 

Dentition,  first,  419;  disorders 
of,  419;  second,  420 

Dermatalgia,  119 

Dermatitis,  118 

Dermatol  vsis,  1 18 

Desquamation,  112;  in  scarlatina, 
132;  of  epithelium  from  tongue, 
899 
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Deviation, primary  and  secondary 
in  squint,  161 ;  conjugate  or 
lateral  deviation  of  eyes  and 
head,  177,  178;  spastic  and  pa- 
ralytic forms  of,  177  ;  clinical 
significance  of  and  localization 
of  lesion  in,  177,  178;  com- 
bination of  conjugate  deviation 
and  squint,  178  ;  of  tongue,  206 

Dexio-cardia,  566 

Diabetes  insipidus,  450 

Diabetes  meliitus  (see  Sugar  in 
urine),  455  ;  knee-jeric  in,  219  ; 
thirst  and  appetite  in,  397  ; 
quantity  of  urine  in,  449 

Diagnosis,  physical  (chap. xvi  ),637 

Diaphragm  in  respiration,  642 

Diarrhoea,  409 ;  in  fever,  105, 418 ; 
significance  of,  417 

Diathesis,  14  ;  Hutchinson  on,  14; 
gouty,  physiognomy  of,  27  ; 
rheumatic,  32 ;  insane  (see  Tem- 
perament), 301  ;  hcmorrhngic, 
364  ;  oxalic  and  uric  acid  dia- 
thesis, 495 

Dicroti?m  in  pulse,  597 

Digestive  system,  in  case-takincj, 
59;  di-sturbanre  of,  in  fever, 
105;  diplopia  in,  109;  palpita- 
tion in,  840;  chapter  xi.  en  dis- 
orders of,  390 ;  works  of  reforenec 
on,  424;  appetito,  896;  thirst, 
397  ;  tongue,  898  ;  voinitinix, 
400;  flatulence  and  hiccup,  407; 
state  of  bowels  and  abdorninHl 
pain,  409;  worms,  414;  a|>jtear- 
ance  of  niotions,  413;  sii^niti- 
cance  of  constipation  and  diar- 
rhcea,  417  ;  teeth  and  i;unis,  419  ; 
JMundicc  and  dropsy  (chapter 
xii.),  425 

Diphtheria,  inlands  in,  149  ;  occa- 
sional ra^h  in,  180;  para]y>is 
of  accommodation  from,  174; 
ana'sthesiu  from,  191»,  breathini; 
in, 848  ;  nervous  spa>m  in, 847  ; 
larynixeal,  causins]^  cough,  8'>2  ; 
afiection  of  throat,  878  ;  distinc- 
tion from  nmguet,  87*.> ;  j»Mriil- 
ysis  of  larynx  and  rauces  in,  891 

Diplopia  hinocularis,  161,  168; 
relation  of  images  in,  164  ;  "  di- 
rect" or   "  homonvmous  "   and 


*•  crossed,"  164  ;  variations  of 
diplopia  with  paralysis  of  8f>ecial 
muscles  (table),  165,  166 ;  in- 
stinctive efforts  to  combat  dip- 
lopia 167 ;  clinical  significance 
of,  169;  vertigo  in,  169;  erro- 
neous projection  of  objects  in, 
170;  diplopia  monocularis,  arti- 
ficial pupil,  etc.|  169 

Dipsomania,  317 

Direct  murmurs,  578 

Discoloration  of  skin,  various 
causes,  liO  et  sea. 

Disk,  optic,  choked  disk,  etc.,  see 
Optic  nerve 

Diuresis,  see  Urine,  quantity  of 

Diurnal  range  of  temperature,  77, 
80,  81 

Dorsal  reflex,  218 

Double  vision,  see  Diplopia 

Douglas's  pouch,  inflammation 
of  527,  529,  534,585;  prolapse 
of  bowel  into  535 

"  Down -bearing  "  pain,  592 

Dreams  disturbed,  261  ;  of  terror, 
201  ;  in  mania,  299 

I)r(»psy,  cachexia  of,  32  ;  chapter 
xii.  on  dropsy,  425,  432;  works 
of  reference  on,  445;  concur- 
rence of  jaundice  and  dropsy, 
427  ;  anasarca  and  oedema,  432  ; 
"  pitting"  in,  438  ;  renal  dropsy, 
occasionally  without  albuminu- 
ria,  483  ;  anicmic  dropsy,  433  ; 
cedema  of  feet,  433  ;  oedema  of 
upper  part  (»f  body,  434;  of 
hands  and  feet  in  children,  434  ; 
localized  dropsical  swellings, 
434;  myxo?dema,  435;  abdom- 
inal dropsy,  485  ;  of  abdominal 
parietes,  485;  of  peritonitis,  435  ; 
ovarian  dri»psv  and  encvsled 
fluids,  488,  635;  causes  of  as- 
cites, 489  ;  peritonitis  with  eflu- 
sii'n,  489;  tabes  mesenterica, 
440;  portal  obstruction,  440; 
from  cirrhosis,  441  ;  thrombosis 
of  portal  vein,  442;  in  cancer, 
442  ;  from  enlarged  spleen,  443  ; 
examination  of  dropsical  fluids, 
448  ;  albuminuria  in,  409 

Drui^s,  habitual  use  of,  in  case- 
taking,  65 
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Drunkenne&s,  and  insanity,  317; 
mistaken  for  insanity,  327 

Drypdale's  ovarian  cells,  445 

Duchenne,  emporte-piece  histo- 
lofifique,  212 

Duck-bill  speculum,  628 

Dudgeon's  sphygmograj)!!  (Fig. 
116),  593 

Duhring's  classification  of  skin 
diseases,  117 

Dulness,  see  Percussion 

Dumb-bell  crysUls,  490,  494 

Dumbness,  see  Speech 

Duskiness  of  face,  84,  343 

Dust,  special  kinds  of,  in  asthmatic 
attacks,  348 

Duverney,  glands  of,  533 

Dynamometer  (Fig.  34),  212 

Dysehromatopsia,  182 

Dysmenorrhoea,  514 

Dysphagia,  see  Deglutition,  diffi- 
culty in 

Dyspnoea,  physiognomy  of  various 
'kinds  of,  38;  "urcemic,"  88; 
note;  section  on,  333;  rapidity 
of  breathing,  335;  laborious 
breathing,  336  ;  inspiratory  and 
expiratory  dyspnoea,  336,  337, 
847;  suddenness  of  dyspnoea, 
337  ;  mechanical  causes  of  dys- 
pnoea, 337 ;  cardiac  dyspnoea, 
838;  orthopnoea,  338;  with  hur- 
rying, climbing,  and  excitement, 
330;  cause  of  thoracic  pain, 
341;  with  palpitation,  842; 
noise  emitted  in,  343;  lividity 
in,  343;  altered  rhythm  of 
breathing,  344;  nervous,  hy- 
sterical, and  renal,  347,  848  ;  in 
pregnancy,  848 

Ear,  in  case-taking,  58  ;  bead-like 
nodule  in  gout,  31,  152;  works 
of  reference  on  ear,  206 ;  exami- 
nation of  ear,  187;  discharges 
from,  188  ;  suppuration  from,  as 
cause  of  cerebral  abscess,  men- 
ingitis, and  pyjcmia,  189;  noises 
in,  188  (see  also  Tinnitus  au- 
rium) ;  vertigo,  258 ;  paralysis  of 
facial  nerve  from  disease  of  (elec- 
trical reactions),  298;  haemato- 
maauris  in  general  paraly8i8,828 


Ecchymosis,  140;  in  tongue,  400 

Echinococci  (Fig.  72),  444 

Echo,  amphoric,  556 ;  of  heart's 
sounds,  574,  586 

Eclampsia,  see  Epileptiform  con- 
vulsions 

Eclampsia  nutans,  216,  250 

Ecthyma,  115,  118 

Eczema,  114,  118 

Ehrlich  and  Gibbes's  method  of 
detecting  tubercle  bacilli,  359 

Eichhorst,  on  small  colored  cells 
in  blood  in  pernicious  anaemia, 
371 

Eighth  nerve,  205 

Electric  light  for  laryngo8cope,881 

Electricity  and  electrical  instru- 
ments, 269 ;  franklinic,  269 ;  gal- 
vanic, 269 ;  faradic,  270  ;  gal- 
vanic battery  (Fig.  88),  270; 
construction  and  requirements 
of  batteries  for  medical  purposes, 
272  ;  electrical  units,  274  ;  struc- 
ture and  strength  of  various  gal- 
vanic elements,  275;  resistance, 
274;  Ohm's  law,  274;  unit  of 
quantity,  274;  accessory  appa- 
ratu-*,  274 ;  faradic  batteries, 
277  (Figs.  39,  40),  271,  272;  in- 
duction coils  (Fig.  41),  278 ;  ob- 
ject of  electrical  tests,  279; 
Zeimssen's  motor  points  with 
figures,  279,  ei  seg. ;  polar  me- 
thods of  testing,  280;  testing 
nerves  of  sensation  280;  testing 
motor  •nerves,  283  ;  localized 
electrization  of  muscles,  288; 
reactions  in  health  (fitrmulte), 
288,  289 ;  qualitative  changes  in 
reactions,  289  ;  reaction  of  de- 
generation, 289 ;  significance  of 
electrical  reactions,  291 ;  electri- 
cal symbols,  288;  works  of  ref- 
erence on,  295;  delusions  of  in- 
sane regarding  electrical  agents, 
805 

Electrodes,  276 

Electro-magnetic  battery,  271 

Electro- motive  force,  274  ;  table 
of,  in  various  elements,  275 

Electro-muscular  sensibility,  282 

Elements,  galvanic,  names,  struc- 
ture, and  strength  of,  276 
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Elephantiasis,  117,  118 

Elsasser,  on  cranio-tabes,  83 

Emaciation,  16 ;  a  feature  in 
mania,  299 

Embolism,  of  retina,  183  ;  of  cere- 
bral arteries,  causing  hemi- 
plegia, etc.,  233;  in  chorea,  | 
254;  of  pulmonary  artery,  a 
cause  of  dyspnoeu,  337  ;  a  cause 
of  pulmonary  abscess,  355 

"  Embonpoint,"  19 

Emesis,  see  Vomiting 

Emmetropia,  174 

Emotions,  variations  of,  in  paral- 
ysis, 208,  209,  215  ;  influence  in 
producing  speech  in  aphasia, 
227 ;  disturbance  in  hysteria, 
245 

Emphysema,  chest  distorted,  541 ; 
displacement  of  heart  and  liver 
(Fig.  157),  624 

Eniporte-pioce  histologique  (Du- 
chenne),  212 

Emprostholono:*,  250 

Empyema,  bur?tinij  into  lung,  355 

Encc'phalocele,  154 

Endo-nietritis,  endo-cervicitis,  see 
Uterus 

Enteric  fevor,  ri«e  of  temperature 
in  (diagram),  88  ;  remitting  lysis 
in  (diagram),  90;  collapse  of 
temperature  in  (diagram),  01  ; 
relapses  in  teinperature.<  of  (dia- 
grams), 02,  9'^  ;  lieniorrhageHiin, 
413;  period  of  incubation,  181; 
liability  to  second  atC^ick,  131  ; 
eruption,  137  ;  sources  of  fallacy 
in  connettion  with  eruption, 
138;  causes  of,  138;  pupils  in, 
172  ;  ton2:ue  in,  399 

Enuresis,  231 

Ej)igastric  region,  and  contents, 
613;  pulsation  in  341,  505,  616; 
tumors  in,  637  ;  epigastric  re- 
flex, 218 

Epiglottis,  as  seen  in  larynx,  386 

Epilepsy,afte{tions  of  skull  in,  154; 
pupils  in,  172;  ankle  clonus  in, 
222  ;  wetting  the  bed  in,  231  ; 
description  of  typical  attack, 
241  ;  liystero-epilepsy,  2-12,  247  ; 
*'  epileptic  state,"  244  ;  daily 
number  of  fits  (diagrams),  244  ; 


''  Jacksoman,''  248 ;  relation  to 
insanity  and  idiocy  in  family 
history,  829;  relation  to  men- 
struation, 521 

Epileptic  hemiplegia,  214,  241 

Epileptic  mania,  241,  819,  331 

Epileptiform  convulsions,  241  ;  in 
syphilitic  insanity  and  general 
paresis,  318,  328 

Epistaxis  in  whooping-cough,  350; 
various  causes  of  epistaxis,  864 

Epithelial  tube-caste,  480  (Fig. 
77),  481 

Epithelioma  of  cervix  uteri,  531 

Epithelium,  in  sputum,  860;  renal, 
resembling  pus,  477,  484;  vari- 
ous kinds  of  epithelium  in  urine, 
484;  renal  (Fig.  79),  483  ;  epi- 
thelium from  bladder,  ureter, 
pelvis  of  kidney  (Fisr.  80),  484  ; 
tailed  epithelium,  484;  squam- 
ous vaginal  (Fig.  81),  485;  from 
uterus  in  leucorrhoea,  517 

Erb,  on  reaction  of  degeneration 
of  muscles  (electricity),  289 

Erotomania,  315 

Eructations,  409 

Eruptions  in  fevers,  106;  cutane- 
ous, 109;  distribution  of,  110; 
elementary  lesions  in,  110,  113  ; 
secondary,  112;  constitutional 
disturbance  in,  120;  causes  of, 
122;  febrile  eruptions,  130; 
syphilitic,  143  ;  works  of  refer- 
ence on,  157 

Erysipelas,  114  ;  period  of  incuba- 
tion, 131  ;  liability  to  second 
attack,  131;  eruption  of,  139; 
in  infants.  139;  in  dropsy,  139 

Erythema,  110,  113,  117 

Eustachian  tubes,  examination  of, 
188,  395 

Examination  and  reporting  of 
medical  cases  (chapter  ii.),  52 

Exanthemata,  as  a  class  (Willan), 
113 

Excitement,  cause  of  dvspncea, 
339 

Exophthalmos,  160;  exophthalmic 
goitre,  160;  and  insanity,  320; 
palpitation  in,  341  ;  pulsation  in 
arteries  of  neck,  566  ;  albumin- 
uria in,  483 
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Expectoration,   section    on,   853;  Facial    nerve,     testing    of,    208; 

how  collected  and  examined  as  paralysis  of,  action  of  two  kinds 

to  quantity,  color,  smell,  tecac- ,  in  electricity,  293  (see  preceding 

ity,  etc.,  354;  in   health,  354;  entries) 

black  color,  354 ;  frothy  mucous,  Facies  Uippocratica,  28 

354;   purulent,   354;    membra-  Faj^ge  (Dr.  Hilton),  on  auricular 

nous  shreds,  355  ;  fibrinous  casts,  systolic  murmurs,  577 

35G  ;  cheesy   masses,   356 ;  cal-  Fainting  fits,  240;  in  uterine  dis- 

careous  masses,  350 ;  hydatids,  ,  orders,  520 

356;   of  blood,  356;    rusty  ex-  >  Fall  of  temperature  before  death, 

p«ctoration,356 ; ''prunejuice,"  79;    in  crisis,  88;    fallacies  in 

358 ;  like red-curraiit  jelly,  358 ;  judging  of,  87 

microscopic  examination  of,  359;  False  croup,  352;    false  cords  in 

tubercle  bacilli  in,  and  method  larynx,  386 

of  detecting,  359 ;  other  organ-  Family  history,  57,  06 ;  hints  on 

isms,  epithelium,   spirals,  etc., 

360 ;  crystals  in,  360;  lung  tissue, 

361 ;    how   to   search   for   lung 

tissue  in,  361 
Expiratory  murmur,  normal,  551 ; 

prolonged,  563 


External  division  in  case-taking,    Farad,  278 


investigation  of,  68;  variations 
of  allied  diseases  in,  09;  im- 
portance of,  in  acute  diseases, 
69;  influence  of  sex  in,  with 
examples,  69,  ei  aeq. ;  fallacies, 
72,  73;  in  insanity,  329 


55,  57 

Extra  current  (electricity),  277 
Eye,  in  case-taking,  58 ;  examina- 
tion of  symptoms  connected 
with,  159;  works  of  reference 
on,  206;  protrusion  of  eyeball, 
159,  160;  eyelids,  inability  to 
close,  160;  droop  of,  161 ;  asso- 


Faradic  current,  270;  batteries, 
277  (Figs.  39,  40),  271,  272  ;  in 
testing  sensibility  of  muscles, 
201,  282:  testing  nerves  of  sen- 
sation, 280;  motor  nerves,  288, 
284;  muscles,  287, 288;  ditferent 
action  from  galvanic,  279,  287 

Farcy,  aflTection  of  glands  in,  147 


ciated  movements  of  eyelids  and    Fatty  acids,  in  spit,  361 ;  in  vom- 


eyebalh,  and  fallacies  from  this, 
161 ;  paralysis  of  ocular  muscles, 
161,  167;  functions  of  muscles, 
164  ;  clinical  significance  of  ocu- 
lar paralysis,  167 ,  strain  on  eyes, 
175;  convuUive  movements  of 
muscles,  176  ;  conjugate  devia- 
tion of  eyes,  177  ;  optical  defet-t-* 
of,  178  ;  ophlhalmo«ici>pic  exami- 
nntion,  182;  importance  of  eye- 
sight in  balancing  and  walking 
in  ataxy,  224 
Eyelids,  ]»aralysi8  of,  41,  160, 
168,  204;  convulsive  move- 
ments, 176 


ited  matter,  405;  fatty  matter 
in  motions,  415;  fatly  tube- 
casts,  481;  (Fig.  78,  a),  482 
Fauces,  examination  of  (chapter 
X.),  374  ;  method  of  inspection, 
344 ;  morbid  appearances  in, 
376  ;  catarrh  of,  376  ;  scarlatina 
attecting,  377  ;  cliphthoria  affect- 
ing, 378;  ulcers  in,  379  ;  phleg- 
monous inflammation  of,  877 ; 
j«ypljilis  afl'ecting,  379;  destruc- 
tion of  ti.ssue  and  cicatrization, 
379;  irritation  of,  causing  vomit-, 
ing, 403 


Face,    paralysis    of,    see    Facial 
norvo,  203;  pallor  of,  in  epilcp 


Favus,  112,  119,  127;  parasite  in 
Fig^.  25,  26,  27),  125,  et  aeq. ;  of 
naiN, 144 
Feath.-rs  in  urine  (Fig.  87, /),  489 
sy,  240;  local  spasm*  of  facial  Fecal  vomiting,  405 
muscles,  249;  flushing  and  .  Feco*,  retention  and  involuntary 
lividity,  251,343;  muscles  of,  evacuation  of,  230 ;  tumor  fn)m, 
in  general  paralysis,  322  |      in  pelvic  examination,  535;  ajK 
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Friction,   in    ftbdomen,   440; 

FrictionsI  electricity,  2G9 

"  Kriedreich'a  disease,"  69 ;  kr 

jerk  in,  219 
"Frug"  or  thrush,  398 


It  tap 

Frutlty  spit,  351 

Functional  cardiac 

Fungi  in  sputum,  8G0 ; 

48Tj    mould   fungus 

(Fig.  85),  487;   yeast 

hngu,  (Fig.  80),  488 

Furring  uf  tongue,  398 


Gairdn* 


Qail,  see  Wulking 
Qalabin, cardiograph, 609;  cardio- 
gram (Fig,  149),  610 
Galloping  action  of  heart,  574 
Oall  atones  in  motions,  415,  42S ; 
a  cause  of  jaundice,  426;  test  of, 
by  obtaining  cholesterine,  428 
Galvanic  baltety  (Fig-  38),  270; 
of    and    require- 
ica!  purposes,  272; 
strength  of  vari- 
elements,    275; 


alteralior 


Gangre 


iiEclas,  279,  287  ;  form- 
in  health,  288,  289; 
IS  in  disease,  290;  dif- 
aion  from  faradic,  on 
280,  287 
■,276 

pectora- 
»ith,368 

blood,  152 
Gases,   irrespirahle,   causing    liv- 
idity,etc,,341;  irritating,  caus- 
ing cough,  851 
Oasserian  ganglion,  paralysis  in- 

vulving,  203 
"  Gastric  crimes,"  402 
Gee  (Dr.),  on  shape  of  chest,  538 
General  paralysis,  see  Paralysis 
Genital  organs  in   the  male,  dis- 
turbances of  (chapter  liv.),  606i 
impotence,  506  ;  excessive  apti- 
tude for  veneiy,  606;  priapiim, 
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507  ;    masturbation,  507 ;    sem- 
inal  discharges,   508;     genito- 
urinary system  in  case-taking, 
59;  disorders  of  female  genital 
organs  (chapter  IV-),  509;  works 
of  reference  on,  630;  menstrua- 
tion    and    its     disorders,   510; 
amenorrhtea,   511;    suppression 
of  menses,  513;    menorrhagia, 
613  ;  dysmenorrhcea,  614 
German  measles,  period  of  incu- 
bation, 131;  liability  tu  second 
attack,  131;  rash,  135 
Oiddiness,  see  Vertigo 
Gingivilis,   see    Inflammation   of 

gums,  423 
Girdle  sensation,  201 
Glanders,  affection  of  glands  in, 

147 
Glands,  affections  of,  144  ;  works 
of  reference  on,  167;  bronchial 
glands    affected,   361 ;     bemor- 
rha^'es  and  lymphatic  glandular 
affections,  364 ;  mesenteric,  en- 
larged, 440 
Globular  sputa,  356 
Globulin  in  urine,  467 
Globus  hystericus,  246,  314,  408 
Glossitis,  400 
I  osso-labio- laryngeal     paralysis, 
41,205,200 
GlusBo. pharyngeal  nerve,  194,  206 
Glottis,  spasm   of,  239,  261,  343, 
850;    irritation    and   spasm  of, 
from   laryngeal   irritation,  for- 
eign bodies,  etc-,  347,  851,  352, 
889,  390,  393;  cedema  of,  390; 
closure  from  paralvsis  of  abduc- 
tors, 391 
Gluteal  reSex,  217 
Glycosuria,  see  Sugar  in  urine,  456 
Goitre,    exophthalmic,   160,    and 

insanity,  320 
Gonorrhcea,   in    case-taking,   6S; 
rheumatism  in,  150;  gonurrbceal 
synovitis,  150;  pyamia  in,  150; 
pain  in  micturition,  604 
"Goose-skin,"  34,  201 
Gout,  cachexia  in,  31;   group  of 
allied  ditcuses,  09 ;  affections  of 
joints,  151;  heredity  and  habita, 
influence  of,  151 ;  lead,  inSuenca 
of,  151;  uric  acid  In  blood,  teat 
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for,  162;  chronic  gout,  152;  a 
cause  of  insanity,  319 

Gk)uty  habit,  physiognomy  of, 
27 

Gowers  (Dr.),  on  associated  move- 
ments of  the  eyelids  and  eye- 
balls, 161  ;  on  the  superficial 
reflexes  and  their  indications, 
217  ;  method  of  estimating  hae- 
moglobin in  blood,  360 

Grandeur,  delusions  of,  in  general 
paralysis,  321 

Orand  mal^  241 

Granular  pharyni^itis,  376 ;  granu- 
lar tube-casts  (Fig.  77  6),  481 ; 
granular  corpuscles  in  urine, 
484 

Gravel  in  urine,  454,  487,  et  seq.  ; 
pain  from,  503 

Graves  (Dr.),  on  myoidema,  24 

Graves's  disease,  see  Exophthal- 
mic goitre 

Grimaces  in  chorea,  254  (see  also 
p.  249) 

Grinding  the  teeth,  422 

Grove's  battery,  273,  275 

*'Gro\vini^  pains,"  149 

Growth  of  infant,  48 

Growths  in  larynx,  390 

Guaiac  tost  for  blood  or  htemoglo- 
bin,  472 

Gumboil,  423 

Gums,  422;  swellintj:  of,  423; 
^poncy,  423  ;  blue  and  red  line 
(.•n,423;  iiiHamniation  of,  423; 
sordos  on,  399,  423;  white  and 
black  patches,  423 

Gustatory  nerve,  194 

Habit  of  body,  29;  habits  of  pa- 
tients, 03 

'*  Habitus  depravatus,"  29 

HsemacytoDieter  (Fig.  51),  307 

Hiematemesis,  357 

HiTmatino,  absorption  bands  of 
(Fig.  74-),  472  I 

HiiMnatinnria,  303 

Hiematocele,  pelvic,  535 

Hivmatoma  auiisin  general  paral- 
ysis, 323 

HiiMuaturia,  471  ;  ^'uaiac  test  for, 
472;  speetroscojM,'  test,  473;  clini-  j 
cul  signiticance  of,  474  | 


Haemic  murmurs,  586 

Haemoglobin,  determinatioQ  of 
quantity  in  blood,  366 ;  guaiac 
test  for,  472  ;  spectroscope  test, 
473 ;  absorption  bands  of  (Fig. 
74*),  372 

Haemoglobinometer  (Dr.Gk>wers'), 
366 

Hsemoglobinuria,  474  ;  with  jaun- 
dice, 429 

Haemophilia,  364 

Haemoptysis,  356 ;  fallacies  as  to, 
355 

Hemorrhages,  cutaneous,  111  ;  in 
smallpox,  134;  in  typhus  in 
skin,  136;  subcutaneous,  140; 
joint  affections  and  hemor- 
rhages, 153  ;  in  retina,  184  ;  in 
brain  as  cause  of  hemiplegia, 
233 ;  hemorrhage  a  cause  of  ver- 
tigo, 259  ;  from  lungs,  357  ;  sec- 
tion on  hemorrhages  of  various 
kinds,  303  ;  cause  of,  364  ;  from 
hepatic,  cardiac,  and  renal  dis- 
ease, 304  ;  in  splenic  disease, 
305;  frt>m  stomach,  405;  from 
bowels,  413;  from  gums,  423; 
in  jaundice,  42H,  432  ;  by  way 
of  urine,  470;  vicarious  in  ainen- 
orrhoea,  511;  from  womb,  613, 
510 

Hemorrhagic  diathesis,  364;  he- 
redity in,  71 

Ha;morrhoids,  bleeding  from,  364 

Hair,  hypertrophy  and  atrophy  of, 
118;  ati'ections  of  126;  gray- 
ness  in  anaesthesia,  200;  gray- 
ness  in  neuralgia,  238;  hair  in 
urine  (Fig.  87,  c),  489 

Hallucinations,  detinition  of,  296 

Hammond's  athetosis,  215 

Hands,  waving  motions  of,  in 
fever,  30  ;  inversion  of,  in  con- 
vulsion, 248;  sw<'lling  of  dor- 
sum in  infancy,  248,  434;  **spade- 
like,"  43.') 

Hardness  of  the  skin,  112 

Head,  habitual  deviations  of,  in 
diplopia,  1(»7  ;  auscultatioii  and 
j)*'rcii>sion  of,  2()0 ;  blows  or 
talis,  as  cause  of  loss  of  hearing, 
189  ;  of  smeil,  192  ;  of  insanity, 
320 
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Headache  in  fever,  104 ;  from 
strain  on  eyes,  175 ;  various 
causes  of,  262  ei  aeq.;  sick  head- 
ache, coincident  symptoms,  2G3, 
with  vomiting  and  giddiness; 
254,  402 ;  from  exhaustion  and 
impure  air,  264  ;  from  renal  dis- 
ease and  other  toxic  causes,  264  ; 
from  structural  disease  of  brain, 
205 ;  from  sunstroke,  265  ;  epis- 
tHxis  in,  363 

Ilearine:,  in  case-takinc:,  68;  test 
of,  186  ;  formula)  for,^186 

Heart,  disease  of,  physiognomy  of, 
38,  89 ;  allied  to  chorea,  254  ; 
cause  of  paralysis,  251  ;  palpita- 
tion of,  833,  840,  407,  408 ;  dys- 
pnoea from  heart  diseai:e,  838 ; 
irregularity  of  acti(m,341 ;  pain 
in  cardiac  region,  342;  lividity 
in,  343;  haimoptysis  in,  357- 
850 ;  Cheyne-Stokes  respiration 
in  heart  disease,  344 ;  congenital 
defects  causing  lividity,  343 ; 
sounds  of,  in  foetus,  524  ;  reso- 
nance of  heart's  sounds  from  dis- 
ease of  lung,  659;  physical  ex- 
amination, 659;  normal  heart, 
550;  percussion  of,  561  ;  normal 
percussion  (Fig.  102),  563; 
changes  in  apex-beat,  664;  pul- 
sation other  than  apex-beat,  665; 
pulsation  in  vessels  of  neck,  666; 
changes  in  precordial  dulness, 
607  ;  increased  dulness  fn)ni  hy- 
pertrophy (Fig.  103),  568;  from 
pericardial  effusion  (Fig.  104), 
500;  tremor  or  thrill  with  action, 
670;  diplacernent  to  right  and 
left  (Figs.  105,  106),  670,  671  ; 
di«jplacement  in  emphysema 
(Fig.  167),  623;  sounds  of  heart, 
672;  phenomena  in  a  cardiac 
revolution  (  Fig.  107  ),  576  ; 
sounds  altered  in  character, 
673  ;  echo  of,  674,  586;  redupli- 
cation of  sounds,  674 ;  cardiac 
murmurs,  574-586.  See  S[>hyg- 
mognijih  and  Cardiograph,  690, 
008. 

Heartburn,  407 

Heat  of  body,  increase  of,  74  ;  see 
also  Temperature ;  unequal  dis- 


tribution of  heat,  104  ;  sense  of, 
196 

Hebephrenia,  314 

Hebra's  classification  of  skin  dis- 
eases, 117 

Hectic  fever,  34  ;  diurnal  range  of 
temperature  (diagrams),  79--82 ; 
inverted  type,  77 

"Hedge-hog"  crysUls  (Fig.  89), 
491 

Height,  relation  to  weight,  Robert- 
son on,  17;  diversities  in,  17 
(tables),  18,  46;  diversities  ac- 
cording to  age  (tables),  47,  48, 
49 ;  increase  in  infancy,  43 
(tables),  50 

Hemoralopia,  182 

Hemialbumose,  467 

Hemianiesthesia,  199;  hemiopia 
in,  181  ;  color  blindness  in,  182  ; 
with  anosmia,  191 ;  in  hystero- 
epilepsy,  205 ;  with  and  without 
paralysis,  211 

Hemianopsia,  see  Hemiopia 

Hemichorea,  214,  254 

Hemicrania,  see  Migraine 

Hemiopia,  180;  varieties  of,  181 ; 
combined  with  hemiansestbesia, 
181  ;  in  hemicrania  (migraine), 
181  ;  localization  of  lesion  in, 
181 

Hemiplegia,  gait  in,  41-222;  de- 
finition of,  208  ;  alternate,  208  ; 
epileptic,  214;  chorea,  215;  bed- 
sores in,  214  ;  unilateral  convul- 
sions in,  214;  post-hemiplegic 
chorea,  214  ;  shaking  of  para- 
lyzed limbs  in,  214;  reflex  move- 
ments of  arm  in,  217  ;  connec- 
tion with  aphasia,  228  ;  clinical 
siirnificance  of  232;  causes  of, 
233  ;  and  paraplegia  combined, 
233  ;  in  pregnancy  and  puerpe- 
ral state,  233  ;  double,  with 
spasm,  234  ;  electrical  reactions, 
202 

Hereditary  transmission  ofdisease, 
influence  of  sex  in,  with  ex- 
amples, 70,  71,  72;  influence  of 
consanguineous  marriages  in, 
72 ;  atavism  in,  with  example, 
71,  72;  see  also  family  his- 
tory 
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Herpes,  114,  118;  herpes  zoster 
and  neuralgia,  238  ;  herpes  iris, 
118 

Hiccup,  407 

"  Hide-bound,"  435 

Hip-joint  disease,  effect  on  walk- 
ing, 224;  diagnosis  of,  from  in- 
fantile paralysis,  225 

Hippocrates,  on  acute  collapse 
(fades  Jlippocratica),  28;  on 
Carphologia  in  fevers,  30  ;  Hip- 
pocratic  succussion,  550 

History,  personal,  GO;  of  illness, 
57, 60,  et  seq.]  of  previous  health, 
57,  62  ;  social,  50,  03  ;  of  habits, 
63;  of  occiipations,  64;  of  health 
in  children,  01  ;  family  history, 
57,  66 

Histrionic  spasm,  249 

Hoarseness,  351,  353  ;  an  indica- 
tion for  laryngoscopy,  387 

'«  Hob  nail"  liver,  441 

Uodgkin's  disease,  146 

Horuicidal  insanity,  ''U'2 

Homonymous  diplopia,  101 

IlooUlcts  from  hydatids  in  fluifl> 
Fig.  72),  414  ;  'in  sputum,  300  ; 
in  pleuritic  eti'usions,  o03 

Hooping  cough,  see  Whooping 
cough 

Horripilation,  34,  201 

Humming-top  sound  in  veins,  ^)SH 

Hurrying,  cause  of  dyspiuea,  339 

Hutchinson,  on  temperament  and 
diathesis,  14,  23;  on  notched 
teeth  in  hereditary  syphilis,  4'_M 

Hyaline  tuhe-ca^ts  (Fig.  70),  480 

Hydatids  in  spit,  3.3»»,  300;  vomited 
400;  in  motions,  415;  fluid  re- 
moved from,  443  ;  mieroseopie 
examination  of  (Fig.  72),  444  ; 
fremitus  in  percussing  liver,  025, 
035 

Hvdrencephaloid,  243;  sleepiness 
"in,  202 

Hydroeephalic  idiot,  43 

Hydrocephalus,  2-»2  ;  atTections  of 
skull  in,  154  ;  sleepiness  in, 
202 

Hydrometer  for  urine,  450 

Hydronephrosis,  fluid  from,  443  ; 
urine  from,  451  ;  renal  tumor, 
719 


Hydro-peritoneum,  436 

Hydrophobia,  251 

Hydro-pneumo-thorax,  547,  666 

Hydrorrhoea  gravidarum,  592 

Hyoscyamus,  cause  of  spectral  illu- 
sions, 256 

Hypera3sthesia,  119,  200,  201 ;  in 
meningitis,  211,  265 

Hyperalficesia,  210 

Hyper-dicrotism  in  pulse,  598 

Hyperidrosis,  117 

Hyper-involution  of  uterus,  527 

Hyperrnetropia,  178;  associated 
with  squint,  162  ;  manifest  and 
latent,  179 ;  cause  of  strain  on 
eyes,  175 

Hyper-pyrexia,  78,  79;  in  rheu- 
matism, 149;  in  chorea,  254 

Hypertrophy  of  heart  (Fig.  lU3), 
508  ;  sounds  in,  573 

Hypertrophy  and  atrophy,  21 ;  ap- 
parent hypertrophy  of  muscle.'?, 
211 

Hypobromite  of  sodium  for  urea 
analysis,  502 

Hypochondriac  regions,  their  situ- 
ation and  contents,  013  ;  tumors 
in,  637 

Hypochondriasis,  302 

IIvpogiv«tric  region  and  contents, 
013;  tumors  In,  637 

Hypoglossal  nerve,  206 

Hysteria,  amesthesia  in,  199;  fits 
in,  with  swooning,  240;  convul- 
sive flu,  240;  hy.-terical  para- 
plegia, 234 ;  electrical  reactions 
in, '292;  hysterical  fits,  245; 
simulated  by  cerebral  affections, 
240;  hysterical  mania,  314; 
dvspna'a  in,  348;  aphonia  in, 
3'Jl;  flatulence  in,  409 

Hystero-epilepsy,  242,  247;  cruci- 
fixion attitude  in  (B^ig.  37),  247  ; 
Charcot  on ,  247  ;  various  sensory 
disturbances  in,  248 

Ichthyosis,  110,  118 

Icterus,  see  Jaundice,  425 

Idiocy,  physiognomy  of,  42  ;  sec- 
tion on  idiocv,  325;  hereditarv, 
329 

Iliac  regions,  situation  and  con- 
tents, 013  ;  tumors  in,  637 
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Illusions,  in  delirium,  256 ;  from 
hyoscyamus,  256  ;  definition  of, 
296 

Images,  "  false  images,"  see  Di- 
plopia 

Imbecility,  306 

Impetigo,  115,  118,  122 

Impotence,  506 

Impulsive  insanity,  311 

Incontinence  of  urine,  229-232; 
with  retention,  281 

Incubation  of  infectious  fevers, 
131 

Indecency,  see  Obscenity 

Indigestion,  see  Digestive  system 

Indigo  in  urine,  453 

Indigo-carmine  test-paper  for 
sugar  in  urine,  459 

Induced  currents,  270,  277;  in- 
duction apparatus  (Figs.  89,  40, 
41),  271,  272,  278  ;  primary,  sec- 
ondary, 271 

Induration  of  cellular  tissue,  435 

Infancy,  physiognomy  of,  disor- 
ders of,  43  ;  increase  in  stature 
in,  43  ;  weight  and  length  in,  ac- 
cording to  age  and  nourishment 
(table),  50 ;  history  of  illness  in, 
61 

Infantile  paralysis,  see  Paralysis 

Infantile  uterus,  511,  530 

Infarctions,  pulmonary,  causing 
hiemoptysis,  358 

Infection  in  cutaneous  eruptions, 
T22 

Infiltration  of  skin,  112 

Inflammati<»n8  as  cause  of  pyrexia, 
107 

Influenza,  catarrh  and  cough  in, 
351 

Insanity,  physiognomy  of,  42; 
chapter  viii.,  on  insanity,  296; 
works  ofreforonce  on,  331  ;  chief 
forms  of  insanity,  297  ;  pre- 
monitory mental  symptoms, 297 ; 
insane  tempenuncnt,  801,  317; 
relation  of  insanity  to  bodily 
di.^ordt'rs,  menstruation,  sexual 
origans,  prognancv,  314;  of  lac- 
tation, 317;  alcoliolic  insanity,  | 
317;  syphilitic,  317;  epileptic, 
319;  phthisical,  820;  impulsive, 
812;  moral,  812;  partial,  818; 


circular,  809  ;  partial  emotional 
insanity,  810 ;  monomania,  805  ; 
general  paralysis,  821 ;  de- 
mentia, 806  ;  communicated  in- 
sanity, 313;  idiocy,  825;  diag- 
nosis of  delirium  from  insanity, 
326;  mode  of  examining  an 
insane  person,  328;  family  his- 
tory, 829;  question  of  asylum 
treatment,  830 

Inspection  of  chest  as  to  lungs,  587  ; 
as  to  heart,  559 ;  of  abdomen, 
614 

Intemperance,  in  case-taking,  65; 
cause  of  delirium,  256  ;  cause  of 
insanity,  817;  of  mania,  801; 
of  general  paralysis,  824 

Intermission  in  pulse,  600 

Internal  division  in  case-taking, 
55 

Interrupted  current,  270,  271 

Intestines,  physical  examination 
of,  638  ;  see  also  Bowels 

Involuntary  movements  in  pa- 
ralysis, 214 

Involution  of  uterus,  527 

Iodide  of  potassium,  rash  from, 
124;  in  distinguishing  poles  of 
galvanic  battery,  278;  saliva- 
tion from,  400 

Iodine  test  for  bile  pigment  in 
urine,  498 

Ireland  (Dr.),  on  idiocy,  43,  326 

Iris,  paralysis  of,  165,  168  (see  also 
Pupil) ;  tremulous  iris,  173 

Iritis,  157,  170 

Irrogularitv  of  pulse,  599 

Itch  insect*(Fig.  23),  127 

Itching  in  skin  diseases  121  ;  at 
anus  and  urethra,  121  ;  in  jaun- 
dice, 121,  428;  from  opium  and 
arsenic,  121 

'» Jacksonian  epilepsy,"  242,  248 
Jaundice  ^chapter  xii.),  426; 
works  ot  reference  on,  445; 
tevts  of  and  states  resembling 
juundice,  425;  urine  in,  425; 
tube-<'asts  in  urine  of,  482 ;  stools 
in,  426  :  obstructive  and  non- 
obstructive, 426 ;  cause  of  ob- 
struction of  ducts,  426:  pain 
in,  428;  rigors  in,  428, ;  hemor- 
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rhagos,  428,  432 ;  non-obstruc- 
tivo  jaundice,  causes  of,  429- 
431  ;  with  hsemoglobinuria  and 
pernicious  anaemia,  430 ;  jaun- 
dice in  infancy,  432;  concur- 
rence of  jaundice  and  dropsy, 
427,  443  ;  epidemic,  430 

Jaw,  spasm  of,  250 

Jenner  (Sir  Wm.),  on  rickets,  32 

Jerky  respiration,  652 

Johnson  (Dr.  George),  on  auto- 
laryngoscopy,  385 ;  on  testing 
for  sugar,  459 

Joints,  affections  of,  147  ;  in  loco- 
motor ataxy,  148;  "double 
joints,"  148;  works  of  reference 
on,  157  ;  pains  with  subcutane- 
ous hemorrhages,  153;  effect  of 
walking  on  joint-disease,  225; 
in  hemorrhagic  diathesis,  364 

Jugular  pulse,  607 

"K.C.C.,"  "K.O.C.,"  "K.C.Te.," 
"  K.I). To.  (electrical  symbols), 
289 

Kn  or  K  =  Kathode,  -273,  288 

KKtacrotic  pulse,  5'.>5 

KHlaloiiia,  810 

Keloid,  118,  118 

Keratosis  [tilaris,  118 

Kidney,  atl'ection  of,  in  gout,  151 
headaclie  in  diseases  of,  205 
diseases  of,  aUuiiiiinuria  in,  4l»9 
suj)purati«>n  in  pelvis  (pyone- 
phrosis), 478;  physical  exami- 
nation of,  (;2'.)  ;  lloating  or 
movable,  r»30 

Kinks  in  coUi^hini^,  350  ,  **  dumb- 
kinks,"  850 

Kl  =-Klang  (electrical  symbol)280 

Kleptomania,  31 1 

Knee-jerk,  LMS;  methods  of  ob- 
taininix,  21S  ;  absence  <»r  dimi- 
nution of,  "JH);  clinical  signifi- 
cance, 219;  increase  of,  219; 
knee-jerk  in  spastic  conditions, 
219  ;  in  alcoholic  paralvsis,  285  ; 
in  general  paraly.>'is,  8*J4 

Knee-phermnienon,  see  Knee-jerk 

Kyphosis,  156 

Labia,  tumors  of,  588 
Labio-glo^so-laryngeal     pamlysis, 
41,  205,  200 


Laborious  breathing,  386,  347 

Labor,  insanity  in,  816 

Labyrinth,  affections  of,  with  tin- 
nitus, and  vertigo,  189 

Lactation,  insanity  of,  817 

Lagophthalmos,  160 

Lamp  for  laryngoscope,  881 

Laryngeal  (labio-glotso-) paralysis, 
41,205,206 

Laryngismus  stridulus,  239,  251, 
343,  351,  352 

Laryngitis,  861,  852 

Laryngoscope,  method  of  using^, 
381  ;  lamp  for,  881  ;  electric 
light  for,  881 ;  mirrors,  382 ; 
laryngeal  mirror  in  position, 
(Fig.  64),  883;  auto-laryngro- 
scopy,  various  methods,  885 ; 
when  to  be  used,  887  ;  works  of 
reference  on,  895 

Larynx,  nervous  disorders  of,  205, 
239,  251  ;  irritation  and  disease 
of,  causing  cough,  351  :  foreign 
bodies  in,  352 ;  examination  of 
(chapter  x),  374;  method  of 
examining  by  laryngosc»>pe, 
381;  by  palpation,  385;  appear- 
ances normally,  386,  387  (Fig. 
55),  886  ;  examining  by  finger, 
385 ;  morbid  appearances,  887  ; 
alterations  in  color,  387  ;  when 
larynx  must  be  examined,  387  ; 
catarrh  of  larynx,  acute  and 
chronic,  387 ;  tuberculosis  of, 
388;  syphilitic  disease  of,  389; 
inflammation  of  cartilages,  389  ; 
croup  and  diphtheria,  389;  oede- 
ma glottidis,  390;  growths  in, 

890  ;  paralvsis  of  cords,  390-393 
(Figs.  357",  358),  9;  laryngeal 
afleclions  of  voice  and   cough, 

891  ;    aneurismal    affections   of, 

892  ;  works  of  reference  on,  395 ; 
movements  of  chest  wall  in  ob- 
structions of,  542 

Laughing,  test  by,  in  facial  pa- 
ralysis, 203 ;  undue,  in  paralysis, 
210;  in  hysteria,  245 

Lead,  influences  of,  in  gout  and 
renal  disease,  151  ;  paralysis, 
285;  influence  (»f  electricity  in 
lead  paralysis,  290,  294 ,  blue 
line  on  gums,  423  ;  a  cause  of 
insanity,  319;  of  colic,  411 
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Leclancbd  bftttcrv,  27*2-270 
Lens,  crystalline,  opacitie.'*  in,  175 
Lenticular  ganglion,  affections  of, 

175 
Lonlicnlar  spots,  137  ;    lenticular 

gani^li(ai,  Sec  Third  Nerve,  Ac- 

cornniodalion.  Pupil 
FiOntij^o,  118 
Lepra,  110.  118 
Leprosy,  110 
Leptothrix  buccalis,  308 
Leucocytes  in  urine,  477 
Leucocythji'niia,  see  Leuka?mia 
Leucodernm,  142 
Leucorrhoea,  dischart^e   in   urine, 

454  ;    physiological,  before  and 

after  menstruation,  610  ;  section 

on  leucorrhcra,  510 
LeuUjcniia,  glarids  in,  140;  bb»od 

in,  140;  splenic  and  lymphatic, 

140;  hemorrhages,  304  ;  exami- 
nation  of  blood   in,   SOU,     See 

also  Spleen 
Levator    palpebral,    paralysis   of, 

1»>1,  108 
Lewis  (Fiiaria  sanguinis  homini!?), 

500 
Lichen,  114,  118 
Liebig's  method  of  urea  analysis, 

500 
Light,  flashes  of.  170;  intolerance 

of,  100 
"  Lijrht  weight,"  18 
Limbs,  paralysis  of,  209;  state  of, 

in   paralysis,  211;    conlnictit»n8 

and    shaking   of,    in    panilysis, 

215;     involuntary    movements 

in,  214 
Lime,  carbonate  of,  in  urine,  404  ; 

pho:»phate    of    (Fig.   02),   403; 

oxalate  of,  404 
Limpet-j'haped  crusts,  112 
LinejB  albicanle-*,  015 
Lip-s,  quiveriuLC  of,  215,  322  (see 

also     Labi< '-glossal    paralyMS) ; 

paralysis  of,   tested   by  labiaU, 

220 
Liqu<jr  potas-iflR,  test  for  sugar,  458  ; 

for  pu^i  in  urine,  470 
Lithalea,  see  Urates 
Lithic  acid,  see  Trie  acid 
Liver,   abscess   of,   opening    into 


<"f,  430;  congestion  of,  causing 
jaundice,  431 ;  cirrhosis,  cancer, 
etc.,  causins:  dropsy,  438,  441; 
cirrhosis,  430,  441 ;  hemorrhages 
frouj  diseaJ'e  of,  442 ;  cancer  of, 
442 ;  nodulation  of,  441 ;  size  of, 
441  ;  visible  pulsation  in,  566, 
610;  physical  examination  of, 
610  ;  dulness,  natural,  enlarged, 
diminished,  displaced,  622-624; 
density,  smoothness,  irregu- 
larity,* 625;  notch  of,  625;  gall- 
bladder, 626;  local  enlargement, 
625;  diminution,  626  ;  pain  and 
tenderness,  626;  hydatids  of, 
620,  635.     See  also  Jaundice 

Lividity  of  face  in  Facies  Hippo- 
cratica,  28;  in  paralysis,  251 

Lividity,  rapid  development  of, 
37  ;  signiticance  of.  in  chest  dis- 
ease, and  <x'casi(»nal  absence,  38; 
associated  with  febrile  flush,  84, 
38,  343;  in  dyspnoea,  843;  of 
tongue,  400 

Locality,  sense  of,  in  anaesthesia, 
107 

Locomotor  ataxy,  see  Ataxy 

Lordosis,  156 

Luca>,  on  hearing  tests,  187 

Lumba:;o,  237  ;  various  causes  of, 
265 

Lumbar  regions,  situation  and 
content*,  613;  tumors  in,  637; 
lumbar  reflex,  218 

Lwnatic,  mode  of  examining,  828. 
See  Insanity 

Lung,  abscess  of,  355 ;  tissue  of, 
in  sputum,  355,  (Fig.  60)  861  ; 
hemorrhage  from,  855-358; 
physical  examination  of  lunjjs, 
537  ;  inspection  of  chest,  537  ; 
shape  of  chest,  538;  movements 
of  chest  walls,  542;  palpation, 
543  ;  mensuration  of  chest,  544 ; 
percussi»)n,  540;  auscultation, 
510  ;  breath-sounds  and  respira- 
tory murmur,  551;  rales,  664; 
friction,  555;  metallic  or  am- 
phoric phenomena,  560 ;  vocal 
resonance  and  fremitus,  557 

Lupus,  110,  118 


"  Lusty,"  19 
lung,  355;  acute  yellow  atrophy  ,  Lympliadenoma,  Lymphoma,  146 
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Lymphangioma,  118 

Lymphatic  glands,  see  Glands 

Lymphatic  leukaemia,  146;  ex- 
amination of  blood  in,  369  (Fig. 
53),  371 

Lysis,  89 ;  remitting  in  enteric 
fever,  89 

fi  =  micro-millimetre,  370 

Mm.  =  millimetre 

Macewen  C^r.),  on  pupil  in  alco- 
holic coma,  172 ;  percussion  of 
skull,  267 

M'Vail  (Dr.),  tracing  of  Cheyne- 
Stokes  respiration,  346 

Maculae,  111;  atrophicae,  118 

Magneto-electric  batteries  (Fig. 
40),  272 

Magnets  in  batteries,  271 

Mahomed,  sphygmograph,  592, 
605 

Mala5sez's  ii>strument  for  number- 
ing blood-corpuFcles,  809 

Male  organs,  disorders  of  (chapter 
xiv.),  500 

Malignant  disease,  cachexia,  31. 
See  also  Cancer 

Mamma',  clianges  during  preg- 
nancy, 522 

Mania,  maniacal  delirium,  250; 
epileptic,  pucrin-nil,  257,  310; 
seelion  on  vnnclies  of  mania, 
397  ;  acute,  898;  a(.'Ule  delirious 
mania,  800;  mania  trnnsitoria, 
301;  chronic  mania,  801;  sui- 
cidal and  h'-micidal  nianin,  812; 
hysterical  mania,  814;  mania  of 
puberty,  814  ;  diagnosis  of,  from 
delirium,  820 

Marey,  sphygmograph  (Fig.  115), 
591;  cardiograph  (Fig.  140i, 
008;  pneumograph  (Fig.  101), 
545 

Margarine,  crystals  of,  in  yomited 
matter,  400 

Mari($  Davy  element,  275 

Marriage,  in  ca>e-taking,  05 

Ma.-ticaiion,  muscles  of,  paralvsis 
of,  202 

Ma*^toid  cells,  suj.puration  in, 
189 

Masturbation,  ca«e-taking,  08; 
fctate  of   pu[til    in,   178;  section 


on,  507;   cause  of  convulsions^ 
244;  in  insanity,  300,  315 

Measles,  diagram  of  temperature 
in,  86;  catarrh  and  cough  in, 
351;  period  of  incubation,  131; 
liability  to  second  attack,  131 ; 
rash  in,  135 

Meatus  urinarius,  pain  in,  504  ; 
discharges  from,  508 

Meckel's  ganglion,  202 

Medicines,  as  causing  cutaneous 
eruptions,  124;  as  causing  sali- 
vation, 899 ;  causing  odors  from 
patients,  192,  400;  causing  black 
stools.  413 ;  coloring  urine,  453, 
498 

Mediocanellata,  see  Taenia,  416 

Medulla  oblongata,  affection  of, 
205 

Meliena,  413 

Melancholia,  during  lactation, 
317;  section  on  various  forms, 
302;  simple  melancholy,  302; 
hypochondriasis,  302;  acute 
melancholia,  303;  melancholy 
with  stupor,  or  melancholia  at- 
tonita,  304 

Membranous  shreds  in  croup  and 
diphtheria,  355 

Meniere's  disease,  100 

Meningitis,  tubercular,  fall  of 
temperature  in  (diagram),  98; 
hyperiesthesia  in,  211  ;  cause  of 
pain  in  back  and  neck,  205; 
Cheyne-Stokes  respiration  in, 
340;  constipation  in,  418;  diag- 
nosis from  mania,  327 

Menopause,  510  ;   insanity  at,  315 

Menorrhagia,  513 

Menses,  see  Menstruation,  507,  et 
seq.  ]  emansio  monsium,  511; 
suj>pressio  mensium,513;  men- 
strual molimen,  512;  cessation 
of,  510 

Menstruation,  disorders  of,  in 
insanity,  800,  314  ;  close  of,  and 
insanity,  815;  "  vicarious  "  (by 
luniks),  858;  normal  and  abnor- 
mal, 5O7-510(;  strain  of,  on 
development  of  patient,  512  ; 
exces-ive,  518;  painful,  514; 
cessation,  510  ;  supprc-sion  in 
pregnancy.  522 
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Mensuration  in  examining:  chest, 
r>44  ;  in  abdomen,  018 

MentHgra,  see  Sycoi-is 

Mercurial  tremors,  216 ;  saliva- 
tion, 400,  423 

Mercuric  iodide  test  for  albumen, 
405 

Mejienteric  disease  causing;  dropsy, 
440  ;  large  glands  felt  in,  440 

Mesujeric  trance,  252 

Mctalbumen,  444  ;  in  urine,  407 

Metallic  phenomena  in  ausculta- 
tion, 550;  tinkling,  550;  echo 
of  heart's  sounds,  586 

Methiomoglobin,  474 

Metrorihugia,  513;  at  change  of| 
life,  510;  in  cancer,  514 

Microcephalic  idiot,  48 

Micrococci  in  sputum,  360;  in 
urine,  486;  micrococcus  ureae, 
480 

Micrometer,  for  counting  blood- 
corpuscles,  307 

Microsporon  Audouini,  127 

Microsporon  Furfur  (Fig.  31),  141 

Micturition,  frequency  and  pain 
in,  503;  pain  in,  from  uterine 
disorder,  519 

Migraine,  203,  459;  hcmiopia  in, 

Miliaria,  114,  118;  miliary  vesi- 
cles, 139 

Milium,  117 

Milk-teeth,  formula,  419 

Miscarriages,  in  case-taking,  03, 
05,  00 

Mitral  murmur,  area  of,  581 

Mitral  stenosis  and  regurgitation 
pulse  tracings,  005;  cardio- 
graph ic  tracings,  012 

Mollitics  0!>sium,  15i> 

Mollupcum,  117,  118 

Monocrotic  puNe,  599 

Monomania,  305 

Monoplegia,  I'OH,  234 

Moore's  test  f<»r  bugar,  458 

Moral  perversity  in  mania  of  pu- 
berty, 314;  from  Hlcohol,  317; 
moral  insanity,  312 

Morbili,  SCO  M cash's 

"  Morbus  (:«>rulcuf.,"344 

Morell  Mackenzie  (Dr.),  lamp  for 
laryngoscope,  381 


Morphoea,  112,  118 

Motes,  175 

Motions  from  bowels,  freq\iency 
of,  409  ;  consistency,  409,  413; 
force  and  straining  in  expulsion. 
410;  pas.«*pd  in  bed,  410;  ap- 
pearance of,  413;  consistency, 
413;  hize  of  fecal  masses,  413; 
"formed,"  413;  "pea-soup," 
"rice-water,"  etc.,  413;  color 
of,  413 ;  clayey,  413,  426  ;  black, 
413;  bloody,  413;  green  and 
white,  414;  mucus  in,  414;  pus 
in,  414;  worms  in  motions 
(figures  of  thread  worms  and 
tape  w(»rms),  415;  hydatids  in, 
415;  fatty  matter  in,  415;  gall- 
stones in,  415;  bones,  coins, 
teeth,  etc.,  417  ;  smell  of,  417 

Motor  nerves,  electrical  testing  of, 
279,  283 

Mot<»r  oculi  nerve,  testing  of,  202 

Motor  points  electrical,  Ziemssen's, 
279,  288  (Figs.  42-47),  281-286 

Mottling  in  tvphus,  137 

Mould  in  uriiie  (Fig.  85),  487 

Mouth,  temperature  taken  in,  76; 
paralysi.s  of,  204 

Muco-purulent  sputum,  865 

Mucous  patches  in  throat,  879 

Mucous  rales,  554 

Mucus,  in  motions,  414;  "mucus 
disease,"  414;  in  urine,  452 

Muguet,  distinction  from  diphthe- 
ria, 379;  parasite  of  (Fig.  59), 
898 

Mulberry  rash,  137 

Mump<:,  147 

Murchii-on  (Dr.), on  enlargements 
of  liver,  020 

Murexido  test  for  uric  acid,  491, 
497 

Murmur,  see  Respiratory  murmur 

Murmurs,  cardiac,  575;  rhythm 
of,  575 ;  nomenclature  (note), 
570  ;  presystolic,  577  ;  direct  or 
onward  murmurs,  577,  578  ;  in- 
direct or  barkward,  578;  auri- 
cular-syj-tolic  (Fig.  108),  578; 
ventricular-systoli«»  (Fig.  109), 
578;  ventricjilar-diastolic  (Fig. 
110),  579;  combinations  of  mur- 
murs (Figs.  111-113),  579,  680; 
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postsystolic,  prediasystolic,  post- 
diastolic, 681 ;  areas  of  murmurs 
(Fig.  114),  681-584;  tabular 
view  of  valvular  murmurs,  687 

Murmurs,  arterial,  686;  venous, 
688;  pericardial,  685;  aneuris- 
mal,  585;  anaemic  functional, 
hflBmic,  586 

Muscffi,  fixed  and  floating,  175 

Muscles,  development  of,  in  in- 
fancy, 43  ;  tenderness  in  rickets, 
33;  muscular  prostration  in 
fever,  105;  pain  in,  211;  pain- 
ful cramps  of,  211  ;  state  of,  in  pa- 
ralysis, 211 ;  apparently  hyper- 
trophied,  212;  atrophy  of,  212; 
examination  of  fragments,  212, 
667  ;  methods  of  testing  power 
of  muscles,  with  the  defects 
and  fallacies,  213;  contractions, 
spasms,  and  tremors  in  paralysis, 
213  ;  involuntary  movements  in 
paralysis,  214;  fibrilhir  tremor 
in,  215;  plastic  rii^idity,  24«5 ; 
muscularatri)pliic  paralysis,  'J^o; 
action  of  electricity  on,  279,  287  ; 
localized  electrization  of,  288; 
foriiiuhv  for  c^ulvanic  reactit>n  of, 
in  health,  288,289;  alterations 
of  reactions  in  disease,  289-294  ; 
diflerent  action  of  faradic  and 
galvanic  current,  285,  287;  dif- 
ference in  response  to  Lcalvanic 
and  faradic  currents  in  paralysis, 
289,  292,  ei  srq.  ;  Erb's  reaction 
of  deo;eneration,  289 ;  absence 
of  response  t()  eb'ctricitv,  2'.'4  ; 
fibres  in  urine  (Fig.  87,  A),  489. 
See  also  ^[yoidema  and  Muscu- 
lar sense 

Muscular  sense  and  sensibility, 
200;  electro-muscular  sensi- 
bility, 282 

Mussitatio,  l>6 

Mycelium,  128 

Myelitis,  electrical  reactions  in, 
*294 

Mvoidema,  24 

Myopia,  178,  179;  a-S(HMated  with 
squint,  102;  cause  of  strain  on 
eyes,  175 

Myosis,  sjiinal,  171 

Mvsophobia,  oil  i 


Myxoedema,    112,   485;    insanity 
with,  320 

Nabothian  follicles,  531 

Na>vu8  pigmentosus,  118;  vascu- 
losus,  118 

Nails,  affections  of,  curving,  white 
marks,  shedding  of,  144 ;  para- 
sites in,  144;  atrophy  of,  118, 
144,  200;  hypertrophy  of,  118 

Narcotics,  as  cause  of  coma,  253 

Nares,  fluids  from,  causing  cough, 
351 ;  bleeding  from,  863  ;  ex- 
amination of  (chap.  X.),  374; 
method  of  examining,  394 

Naunyn,  on  cardiac  murmurs, 
583 

Neck,  spasm  of  muscles,  206,  249  ; 
convulsive  twitchings  of,  250; 
wry-neck,  249  ;  fixity  of  muscles 
in  atlantoid  disease,  250;  re- 
traction and  pain  in,  266 

Neck,  pulsation  in  vessels,  666 ; 
H'traction  in  veins  during  car- 
diac diastole,  567  ;  murmur  in 
veins  of,  586 

Necrosis,  154;  "  necrosial  fever," 
155 

Nt^u;ative  pole  in  jjalvanic  battery, 
how  distinguished,  273 

Nerves,  cranial,  testing  of  (chapter 
v.),  159.  202;  /?/•«/,  191,  202; 
sero?i(i,}'tS,  202";  third,  160-173, 
202  ;  fourt/i,  165,  166,  202',  fifth, 
19;?,  "202;  sixth,  iei-169,  208; 
^,>renth— facial,  194,  208,  293; 
srvnith— auditory,  186, 189,  205; 
eiqh  th — pUtsso-pharyngeal,  193, 
205;  eifj/ith — spinal  accrsso7'y, 
205;  eif/hth  — pNettJnoqastrir. 
20t)  ;  ninth,  20f^);  nerves  of  sen- 
sation, testing  of  (electricity), 
2H() ;  nn)tor  nerves  testing  of, 
283;  reduction  of  muscular  re- 
sponse in  electrical  stimulation. 
289  ;  nutrition  of,  h(»w  tested, 
291  ;  electrical  reactions  in  lesi- 
ons of  facial,  in  ear  disease,  and 
in  c<'rebral  lesions  292,  293 

Nervous  deafness,  18«» 

Nervou-:  diseases,  physiognomy  of, 
40  :  Lrrou|t  of  allied  disea^^es,  68  ; 
albuininuria  in,  469 
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Nervous  system,  in  case-taking, 
58;  symptoms  of  disorder  in 
(chapter  vi.),  208 ;  works  of 
reference  on,  20G,  2(>7  ;  nervous 
dyspnoea,  347  ;  organs  of  special 
sense,  159;  cranial  nerves,  202; 
paralysis,  208  ;  neuralgia,  23G  ; 
tits,  238;  twitchings,  253;  de- 
lirium, 255;  vertigo,  257 ;  sleep, 
259;  headache,  2G2;  pain  in 
back,  265;  central  nervous  sys- 
tem, electrical  exploration  of,  280 

Nettle-rash,  -ee  Urticaria 

Neiile^hip's  pupilomeler  (Fig.  32), 
171 

Neuralgia  in  skin  diseases,  121 ; 
with  paralysis,  200;  with  ana«- 
the.-ia,  200,  210;  in  ataxy,  211  ; 
pains  in  infantile  paralysis,  211 ; 
section  on  neuralgia,  23(3 ;  reflex 
pains  simulating,  237;  general 
state  in,  237  ;  precautions  in  di- 
agnosis of,  237,  238;  influence 
of,  on  bloodvessels  and  on  nutri- 
tion, 238;  with  herpes  zoster, 
238 ;  tonic  spu>m  and  twitch- 
ings in,  238,  249;  in  Bright's 
disease,  238 ;  from  caries  of 
teeth,  422 

Neuritis,  237  ;  optic,  183  ;  color 
blindness  in  o})iic  neuritis,  181  ; 
optic  neuritis  descendens,  180 

Neuroma,  118,  237 

Night-blindness,  182 

Nightmare,  2r)l 

Night- terrors,  2G1 

Night-walking,  2G1 

Ninth  nerve.  20() 

Nipples,  see  Mammu) 

Nitrate  of  silver,  discoloration 
from,  120,  140 

Nitrate  of  urea,  403 

Nitric  acid  test  for  albumen,  401 ; 
quantitative,  4r)0 

Nitrogenous  principles   in  urine, 


192;  fetor  from,  192;  works  of 
reference  on,  207 

Nose,  picking  of,  121,  304  ;  action 
of  dilator  narium,  in  dyspnoea, 
830;  bleeding  from,  in  whoop- 
ing-cough and  other  diseases, 
350,  304 

Nuck,  canal  of,  633 

Numbness,  201 

Nummular  sputa,  355 

Nutrition,  indications  of,  from 
electrical  reactions,  291 

N^'ctalopia,  182 

Nycturia,  231 

Nymphomania,  815 

Nystagmus,  170 

0=CEflnung,  opening  of  circuit 
(electricity),  289 

Obesity,  21 

Objective  symptijms,  54 

Oblique  muscles  of  eye,  105,  106 

Obliquity  in  objects  seen,  105,  106 

Obscenity  in  insanity,  800,  816, 
321 

Occupations  predisposing  to  dis- 
ease, in  case-taking,  04 

Ocular  nmscles,  paralysis  of,  161, 
174;  functions  of  (table),  164; 
results  of  paralysis  (table),  105; 
positions  of  the  head  in  paraly- 
sis, 107  ;  clinical  significance  of, 
107  ;  erroneous  projection  of  ob- 
jects in,  109  ;  monocular  vertigo 
in,  109;  convulsive  moYcmcnts 
in,  170 ;  aslheno[»ia,  175;  paraly- 
sis in  syphilitic  insanity,  318 

Ocular  vertigo,  109 

Gildcma,  of  glottis,  390  (see  also 
Catarrh  of  larynx,  387J  ;  section 
on  oedema,  432 ;  of  feet,  433 ; 
of  upper  part  of  body,  434;  lo- 
calized oedema,  434  ;  of  hands 
and  feet  in  infants,  24H.  434 

Gtlsophagus,  spasms  of,  251 ;  oeso- 
phaijeiil  vomiting,  404 


estimation  of,  499 
Nodding  in  shaking  palsy,  215;  '  Ohm's  law,  274 

nodding  convulsions,  210,  250     |  Oidium  albicans  (Fig.  59),  398 


Nodosity  of  joints,  148 
Noises  in  ear,  189 
Noma,  422 

Nose,  in  case-taking,  58;  exami 
nation  of,  191 


Oil    in    Tuotions,   415;     in    tube- 
casts  (Fig.  78,  a),  482  ;  gl.>bules 
in  urine  (Fig.  87,  e),  489 
Oinomania,  317 
running  from.    Olfactory  nerve,  202 

50* 


666 


INDEX. 


Oliver  (Dr.),  method  of  finding  ep. 
gr.  of  urine,  450  ;  tests  for  su^ar, 
459;  for  albumen,  465;  biliary 
acids,  498 

Onward  cai'diac  murmurs,  577, 
678 

Onychia,  144 

Opacity  of  cornea,  159 

Opaque  granular  tube-casts,  481 

Ophthalmoplegia  externa  and  in- 
terna, 174 

Ophthalmoscopic,  examination  of 
eye,  182 ;  significance  of  appear- 
ance 'n  diagnosis,  184 

Opisthotonos,  approach  to  this  in 
infantile  spasms,  248 ;  character 
of,  250 

Opium,  rash,  125;  influence  on 
pupils,  171 ;  extreme  eflfect  in 
renal  di&ease  in  causing  coma, 
253,  262  ;  a  cause  of  insanity ,  320 

Optical  defects  of  eye,  178 

Optic  nerve,  field  of,  and  visiiMi  in 
afll'ections  of,  180;  ophihalmo- 
scopic  examination,  182,  ti  srq  ; 
te>ting  of,  202;  atroj'hy  in  gen- 
eral paralysis,  323 

Orbicularis  palpebraruni,  204 

Organic  dementia,  308 

Organisms,  livini]j,  in  bl«»od,  372 

Orlhoj>na}a,  39,  338 

Os  (uteri),  see  Uterus 

Ostitis,  lo4 

Otorrha-a,  180 

Ovaries,  anivsthesia  from  irritation 
of,  199;  hendachc  from  ovarian 
irritation,  204;  hypcriesthesia 
of,  248;  disease  of,  a  cause  of 
insanity,  315;  dropsy  of,  physi- 
cal signs  from  percussion,  etc. 
(Fig.  71),  438, 034;  fluid n-nioved 
from  ovarian  cysts,  4-14 ;  from 
parovarian  cysts,  444  ;  pear- 
shaped  cells  in  lluid  from  ma- 
lignant disease,  44') ;  absence  of, 
causing  anienorrhcea,  oil  ;  pains 
in  dysmenoi  rha'M,  ;jl');  exjuni- 
nation  of,  r)32 ;  fr"m  vaccina  or 
rectum,  532;  pelvic  ovarian  tu- 
mors, 533,  580;  tumors  and 
cvsts,  034 

Overweight  as  indicating  diathesis, 
22 


Ovula  nabothi,  531 

Oxalates  in  urinary  sediments, 
454,  494  (Fig.  93),  495 

Oxaluria,  495 

Oxygenation  of  blood,  how  inter- 
cepted in  disease,  37 

Oxvurides  vcrmiculares  (Figs.  61, 
62),  415 

Oza?na,  192 

Oz(mic  ether  with  guaiac,  test  for 
blood  in  urine,  472 

Pain  in  heart  disease,  39 ;  noc- 
turnal pains  in  bones,  155;  loss 
of  sense  of  pain  with  preserva- 
tion of  tactile  sense,  196;  and 
numbness  in  same  parts,  200; 
and  paralysis  in  same  parts,  211  ; 
muscular,  212  ;  electric  or  tooth- 
ache-like in  ataxy,  211;  in 
limbs  from  spinal  meningitis, 
234;  thoracic  pain,  341,  343, 
364;  in  left  arm,  343;  abdomi- 
rud  and  in  bowels,  etc.,  410; 
from  gall-stones,  428;  in  mic- 
turition, 503 ;  in  pelvic  region, 
518;  in  buck,  see  JSIenstruation, 
Dvsmen'nhoMi,  etc. 

Pair,  galvanic*,  209 

Palate,  paralysis  of,  202,  203;  nasal 
tone  from  paralysis  of,  226  ; 
arched  in  idiocy, 42, 325; catarrh 
of,  370;  diphtheritic  aft'ection, 
378;  destruction  of,  in  svphilis, 
379 

Pallor  of  com[dexion  in  anjemia, 
25;  in  renal  dropsy,  432;  of 
t(tngue,  400 

Paljnition,  in  examining  larynx, 
385;  lungs,  543;  in  examining 
heart,  559,  501  ;  abdomen,  017 

Palpebra,  p!iralv>is  ^-f  elevator, 
101,  108;  of 'orbicularis,  101, 
204;  convulsive  movements  of, 
170 

l*alpitation  of  heart,  section  on, 
333,  340;  sense  of  palpitation  in 
epigastrium,  340;  various  causes 
of  palpitation,  340,  341  ;  in 
uterine  atlections,  521 

Palsv,  see  Panilvsis 

Pancreas,  ex:itiiim\lion  (»f,  031 

Paj)illa  ojjtic,  see  Optic  nerve 
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Papulae,  111,  113 

Paracentesis,  see  Tapping 

Para}>ihe»ia,  201 

Paralbutnen  in  ovarian  fluids,  445; 


in  urine,  445 


Paralysis,  physioirnomy  of,  40; 
spastic,  41,  233;  paralysis  of 
ocular  mu.-cles,  ICl ;  of  cranial 
nerves,  202;  investiyjation  of 
paralysis,  208;  distribution  of 
paralysis,  208 ;  "  crossed  "  paral- 
ysis, 208;  of  special  limb«,  mus- 
cles, nerves,  or  functions,  208 ; 
state  of  intelligence  and  emo- 
ti«»ns  in  paralysis,  209;  [)rodro- 
mata  and  warnings  of  paralysis, 
209;  sensations  of  the  skin  in 
paralysis,  210;  pain  and  paral- 
ysis, 211 ;  rheumatic,  211 ;  state 
of  muscles  and  limbs  in  paral- 
ysis, 211  ;  trophic  lesions  in,  213; 
lowered  temperature  and  rapid 
wasting  in,  213,234;  bedsores 
in,  213  ;  secondary  fever  from 
bedsores,  214;  involuntary 
movements  in  paral3'sis,  214; 
paralysis  after  epilepsy,  214; 
choreic  movements  and  shaking 
in,  215;  reflex  actions  in,  216; 
shaking  palsy,  paralysis  agitans, 
215;  walking  aftected  in  paral- 
ysis, 41,  222,  224;  scrivener's 
|>alsy  or  writer's  cramp,  229  ;  of 
bladder  and  rectum,  229;  of 
sphincters,  229;  clinical  signifl- 
cance  of  paralysis,  232;  diph- 
theritic, 174,  219,  235;  of  ex- 
tensors of  arms,  234;  lead 
paralysis,  235;  affection  or  es- 
cape of  supinator  longus,  235; 
wasting  palsy,  235;  traumatic 
paralysis,  235;  alcoholic  paral- 
ysis, 235 ;  mental  disorders  in 
alcoholic  paralysis,  235;  paral- 
ysis after  fe^  ers,  236  ;  delusions 
in  paralysis,  236  ;  sudden  panil- 
ysis,  251 ;  conjugate  deviati<'n 
of  eyes  in  sudden  paralysis,  177; 
testu  by  electricity,  29i ;  paral- 
ysis of  vocal  cords,  390 ;  Facial 
Paralysis,  single  and  double, 
41  ;  tests  of,  203;  electrical  re- 
actions  in,   292;    double,  205; 


Glosso-lahio-larynqeal  Pa- 
ralysis, 41,  205,206;  Infan- 
tilis Paralysis,  walking  in, 
222 ;  diafifnosis  from  hip-joint 
disease,  225;  peculiarities  of, 
234;  knee-jerk  in,  219;  elec- 
tricity, 294 ;  General  Paral- 
ysis OF  THE  Insane,  40,  821 ; 
section  on  symptoms  and  diag- 
nosis of,  321  ;  inflated  ideas  in, 
210,  322;  fibrillar  tremor  in, 
215;  walking  in,  41,  222,225, 
diagnosis  from  syphilitic  in- 
sanity, 318;  from  alcoholic  in- 
sanity, 324;  from  monomania, 
324  ;  from  locomotor  ataxy,  824 

Parametritis,  533 

Paraplegia,  gait  in,  41,  222  ;  defi- 
nition of,  208;  involuntary 
movements  of  legs  in,  214  ;  al- 
coholic paraplegia,  knee-jerk  in, 
220;  paralysis  of  bladder  and 
rectum  in,  232;  reflex,  232;  and 
hemiplegia combined,233;  syph- 
ilitic disease  as  cause  of,  234  ; 
causes  of,  234 ;  hysterical  para- 
plegia, 234 

Parasites,  of  skin,  119;  itch  insect 
(Fig.  23),  120;  infection,  122; 
pediculis  pubis  (Fig.  24),  123; 
examination  of,  126;  of  hair, 
126;  panisites  of  hair  (Figs.) 
125,  et  seq,\  parasite  on  tong  le, 
898  (see  Hacteria  in  blood) ;  and 
also  Worms  and  Echinococci 

Parasternal  line,  660 

Paresis  (^light  paralysis),  see 
Paralysis ;  genenil  paresis  (see 
Genenil  paralysis) 

Parotitis  146 

Parovarian  cysts,  fluid  from,  444 

Paroxysmal  ha'moglobinuria  (ho)- 
matinuria),  474 

Parrot,  on  syphilitic  skull,  154 

Patellar  tendon  reflex,  see  Kneo- 
jerk 

Patheticus  (nerv«'),  202 

Pavy's  copp<'r  test  solution  for 
sugar,  457 

l'ear-shap»Ml  cells  in  ovarian  can- 
cer, 445 

Pectorilojpiy,  557 

Pediculosis,  119 
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Pediculus  pubis  (Fig.  24),  123 

Peliobis,  153 

Pelvic  cellulitis,  633 

Pelvic  inflammations,  533 

Pelvi-peritonitis,  411 

Pelvis,  symptoms  referred  to,  616; 
pain,  618;  examination  of,  in- 
teriorly, 524 ;  normal  position 
and  relation  of  parts,  628;  fulness, 
hardness,  etc.,  in,  534;  differen- 
tial diagnosis  of  tumors  in,  635 

Pemphigus,  115,  118 

Penis,  see  chapter  xiv.,  60G 

Peptones  in  urine,  467;  signifi- 
cance of,  467 

Percussion,  of  the  skull,  266  ;  dul- 
ness  in  ascites  (Fig.  70),  436; 
dulness  from  great  distention  of 
bowel,  438 ;  dulness  in  ovarian 
dropsy  (Fig.  71),  438;  pulmo- 
nary, 546  ;  immediate  or  direct 
percussion,  546;  clear,  tympan- 
itic, and  dull,  547,  548;  cracked- 
pot  sound,  548;  si^nirtcance  of 
dull-percussion,  54<i-548 ;  area 
of  normal  percussion  of  heart, 
liver,  and  spleen  (Fi«^.  102), 
568;  dccreaife  of  cardiac  dul- 
ness, 507  ;  increai^e  of  sumo,  507  ; 
displacement,  509  ;  in  thoracic 
aneurism,  588  ;  of  abdomen,  018; 
of  liver,  621  (Fig.  157),  023; 
auscullatory  percussion,  019 

Pericardium,  eti'usion  into  (Fig. 
104),  509  ;  pericardial  murmurs, 
585 

Perichondritis,  laryngeal,  389 

Perihepatitis,  a  cause  of  jaundice, 
427  ;  of  drojisy,  441 

Perimetritis,  -Ul,  533 

Periodontitis,  423 

Periostitis,  154 

Peristalsis,  visible,  418,  616 

Peritoneum,  pain  and  tenderness 
in,  411;  fluid  in,  43^');  inflam- 
mation, with  effusion,  439 

Peritonitis,  411,  439 

Perityphlitis,  411 

Pernicious  an:cmia,  27;  small  red 
cells  in  blood,  371 

Perspiration,  in  fevers,  34,  35; 
absence  of,  in  diabetes,  34;  in 
wiry  and  corpulent  persons,  34 


Pertussis,  349 

Petechia,  137,  140 

Petit  mat,  241 

Petrosal  branch  of  Vidian  nerve, 
203,  204 

Phantom  tumor,  636 

Pharynx,  paralysis  of,  205;  catarrh 
of,  376;  granular  pharyngitis, 
376;  syphilitic  ulcers  in,  379; 
retro-pharyngeal  abscess,  880 

Phlegmasia  dolens,  haemoptysis 
in,  358 

Phlegmonous  erysipelas,  139 

"Phobias,"  310 

Phosphates,  precipitation  of,  on 
heating  urine,  fallacy  from,  461  ; 
with  pus  in  urine,  476  ;  deposits 
in  urine,  492,  496;  "triple" 
(Fig.  91),  492;  phosphate  of 
lime  cry.stals  (Fig.  92),  493 

Photophobia,  160 

Photopsia,  176 

Phtliiriasis,  123 

Phthisis,  atrophy  of,  24  ;  physiog- 
nomic signs  of,  24  ;  Areiajus  on, 
29  ;  heredity  in,  70;  atavism  in, 
72;  temperatures  in  (diagrams), 
80,  81,  82;  collapse  of  tempera- 
ture in  (diagram),  91 ;  super- 
vention of  meningitis  <)n  (dia- 
gram of  temperature),  98; 
phthisi(?al  insanity,  320;  bron- 
chial phthisis,  351 ;  simulated 
by  foreiijn  bodies  in  bronchi, 
352;  hiemoptysis  in,  358;  tu- 
bercle bacilli  and  lung  tissue  in 
spit  of,  350  3(51  ;  of  larynx 
(Fig.  56),  389  ;  red  line  on  gums, 
423 

Phimosis,  causing  wetting  the 
bed,  231 

Physical  diagnosis  or  physical 
signs  (chapter  xvi.),  537 

Physical  examination  of  chest  and 
abdomen  (chapter  xvi.),  537; 
of  lungs,  537  ;  of  heart,  559  ;  uf 
abdumen,  613 

**  Physical  signs,*'  54 

Physiognomy  of  disease,  13  (see 
nauics  of  special  diseases  in  in- 
dex) ;  references  to  works  on,  51 

Pica,  397  (also  name  of  type  some- 
times used  in  testing  vision) 
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Picric  acid  test  for  sugar,  459 ;  for 
albumen,  4G3  ;  fallacies  in,  4G4  ; 
quantity  of  albumen,  460 

Pigeon-breast,  156  (Fig.  07),  539; 
from  enlarged  tonsils,  877 

Pigmentation  of  skin,  140 

Pimples,  111 

«'  Pins  and  needles,"  201~ 

Pitting  in  dropsy,  483 

Pityriasis,  111,  116;  pityria.«is 
rubra.  111,  116,118;  pityriasis 
versicolor,  116,  141 

Plague,  glandular  affection  in,  147 

Plantar  reflex  in  health  and  dis- 
ease, 216,  217;  compared  with 
voluntary  movement,  217;  in- 
dication drawn  from,  217 

Plastic  rigidity,  246 

Play,  instinct  of,  44 

Plesjsor,  546 

Plethora,  27 

Pleura,  perforation  of,  as  cause  of 
dyspnoia,  337;  pleuritic  stitch, 
841 ;  examination  of  fluids  re- 
moved by  tapping,  362;  affec- 
tions of,  giving  dulness  on  per- 
cussion, 548;  obscuring  breath- 
sounds,  551 ;  effusions,  displac- 
ing heart,  571 

Pleuro8th(»tonu8,  250 

P lex i  meter,  546 

Pneumococci  in  sputum,  360 

Pneumogai^tric  nerve,  206 

Pneumograph  (Fig.  101),  545 

Pneumonia,  h»bar  and  catarrhal, 
temperature  in  (diaccrams),  89 ; 
lobar,  criijis  of  (diagram  of 
temp.,  pulse,  resp.),  97  ;  pya^mio 
disease  <»f  joints  in,  152 ;  expec- 
toration in,  357  ;  jaundice  in, 
430.     See  also  chap.  xvi. 

Pneumothorax,  as  cau«c  of  dysp- 
noea, 336,  337  ;  displacing  heart 
and  mediastinum,  572 

Poisons,  causing  jaundice,  430 

Polar  method  (electricity),  280 

Polariscofie,  test  for  sugar,  400 ; 
for  estimating  cpiantity  of  albu- 
men, 466 

Poles  in  galvanic  battery,  how 
distini^ui-ihed,  273 

Poliomyelitis',  anterior,  see  In- 
fantile paralysis 


Politzer's  bag  for  inflating  ear, 
188;  on  hearing  tests,  186 

Pollution,  morbid  fear  of,  311 

Polyipsthesia,  198 

Polvmorphism  in  skin  diseases, 
143 

Pomphi,110 

Pompholyx,  115 

Pond's  sphvgmograph  and  cardio- 
graph (Fig.  117),  694 

Pons  varolii ;  pupils  in  hemor- 
rhage into,  172 

Porrigo,  115 

Portal  vein,  obstruction  of,  caus- 
ing dropsy,  441 

Portio  dura,  testing  of,  203 ; 
double  paralysis,  41,  204 

Positive  pole  in  galvanic  battery, 
how  distinguished,  273 

Postdiastolic  and  postsystolic  mur- 
murs. 581 

Post-pharyngeal  abscess,  380 

Potain's  m^langeur  for  diluting 
blood  (Fig.  51),  367 

Pott's  disease,  157;  reflexes  in, 
217;  knee-jerk  in,  219;  ankle 
clonus  in,  220 

Powdered-wig  deposit  in  urine, 
454 

Pn-albuminuric  stage  (nephritis), 
471 

Prediastolic  murmur,  581 

Pregnancy,  hemiplegia  in,  234; 
convulsion*  in,  243;  insanity 
during,  316;  dyspnwa  in,  348; 
albuminuria  in,  469;  leucor- 
rha»a  during,  517  ;  diagnosis  of, 
521 

Presbyopia,  174,  178 

Presystolic  murmurs,  577 

Priapism,  507 

Prichard  (Dr.  J.  C),  on  "Tem- 
perament." 23 

Priuuirv  batter v  current,  270 

Primary  induced  current,  271,  277 

Proifloitide-*  of  tape-worms  (Figs. 
64,  65),  416 

Progressive  locomotor  ataxy  and 
progre.-'Sivo  labio-glosso-lnryn- 
gfal  paralysis,  see  Ataxy  and 
(xlosso-labial  jiaralysis 

Proirressive  muscular  alrophv, 
23'),  294 ;  loss  of  voice,  391 
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Prolapsus  of  uterus  and  vagina, 

530 
Protoplasm,  minute  fragments  in 

blood,  372 
"  Prune-juice  "    expectoration, 

358 
Prurigo,    114,    118;    pruriginous 

eruption;  114,  115,  121 
Pruritus,      119,      121;     pruritus 

vulvae,  533 
Pseudo  -  hypertrophic  muscular 
paralysis,  212 ;  distortion  of 
spine  in,  149;  electrical  reac- 
tions in,  294;  loss  of  knee-jerk 
in,  219  ;  rising  from  recumbent 
posture  in,  225 
Pseudo  -  paralysis      in      infantile 

syphilis,  155 
Psoriasis,  116,  118 
Ptosis,    161,    168 ;    apparent,    in 

diplopia,  167 
Puberty,  mania  of,  314 
Puerile  breathing,  551,  652 
Puerperal   state,   convulsions   in, 

248;  nlbuminuria  in,  468 
Puerperal  fever  and  erysipelas, 
connection  between,  189  ;  joint 
affections  in  puerperal  state, 
15*J;  puerperal  nianiii,  316 
Pulmonary  artery,  embolism  and 
thrombosis  of,  87,  887,  358  ; 
aneurism  of,  a  cause  of  ha}mop- 
tysis,  859;  visible  pulsation  in, 
566  ;  area  of  murmurs  connected 
with,  588 
Pulsation,  audible,  190  ;  visible 
in  arteries,  108  ;  in  epijj^astrium, 
341,  565;  in  abdomen,  616; 
from  abdominal  aorta,  841,  565; 
from  ri«;ht  ventricle,  565;  at 
base  of  heart,  566  ;  from  auricles 
and  pulmonary  artery,  566  ;  in 
vessels  of  neck;  56<) ;  in  thorax 
from  aneurism,  r)f;8,  588;  pul- 
sating tumor,  588,  590.  See 
also  Apex-beat. 
Pulse,  works  on,  108;  frequency 
of,  96  ;  pulse-rate,  97  ;  intluence 
of  movement,  f«)(»d,  and  stimu- 
lants on,  97;  diurnal  range  of, 
97  ;  comparison  with  leujper- 
ature  (diagrams),  98,  99 ;  slow- 
ness  of,  99;  strength  of,   100; 


ratio  to  respiration,  97 ;  etTect 
of  abnormal  division  of  vessels 
on,  100  ;  different  on  two  sides, 
100;  not  synchronous  on  two 
sides,  100;  hardness  of,  100; 
rhythm  of,  101  ;  intermission 
and  irregularity  of,  101,  341, 
600;  significance  of,  102 ;  trac- 
ing of  606 ;  influence  of  respi- 
ration on  (diagrams),  101,  601  ; 
dicrotous,  103  ;  tracing  of,  597  ; 
hyper-dicrotous  pulse,  tracing 
of,  598;  pulse  of  unfilled  arteries 
(aortic  regurgitation),  103  ; 
thrill  in  pulse,  103;  healthv 
pulse  (tracing),  595;  aortic  re- 
gurgitation (tracing),  604 ;  in- 
equality on  two  sides  (tracing), 
607 ;  senile  rigid  artery  (trac- 
ing), 603;  pulse  in  Bright's 
disease  (tracing),  697  ;  increased 
tension,  597  ;  sense  of  throbbing 
in  pulses,  341;  katacrotic,  695; 
anacrotic,  595;  monocrotic,  599  ; 
pulsus  alternans,  bisjeminus, 
and  trigeminus,  600;  pulsus 
paradoxus,  602  ;  in  aortic  sten- 
osis, 603;  mitral  disease,  605; 
venous  pulse  (tracing),  607; 
capillary  pulse,  605  (see  Sph\'g- 
mograph,  690) 

Pulse-wave,  parts  of  (tracing),  602 

Pupilometer,  Nettleship's  (Fi^. 
82),  171 

Pupils,  contracted  in  fevers,  35  ; 
dilatation  of,  168;  inequality 
of,  170,  328;  irregularity  of, 
170;  variations  in  size  of  both, 
dilatation  and  contraction,  170  ; 
sensitiveness  to  light,  170,  173  ; 
methods  of  estimating  size  of, 
171;  reflex  dilatation  of,  172; 
rhythmical  alternations  in  size 
of,' 178,  847;  oscillation  of,  173; 
artificial,  170;  contraction  of, 
during  accommodation  and  con- 
vergence, 174  ;  ''Argyll  Robert- 
son pupil,"  174 

Purging,  see  Diarrha'a 

Purpura,  113,  118,  140;  purpura 
rhcumatioH,  153  ;  hemorrhages, 
in,  858,  368 

Purring  tremor,  571 
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Pus,  in  sputum,  855  ;  profuse  ex- 
pectoration of,  855;  in  fluids 
removed  by  tapping  chest,  863  ; 
vomited,  406;  in  motions,  414;  | 
in  the  urine,  476 ;  pus  corpuscles 
(Fig.  75),  477 ;  test  of  pus  by 
liquor  potasssB,  476  ;  signilicance 
of  pus  in  urine,  478 

PuB-casts,  481 

PustvilsB,  111,  115;  malignant 
pustule,  blood  in,  372 

Pyaemia,  temperature  in,  86 ; 
joints  affected,  152;  idiopathic, 
153 ;  a  cause  of  jaundice,  431 

Pyelitis,  478 

Pyonephrosis,  478 ;  renal  tumor 
in,  630 

Pyo-pneumothorax,  656 

Pyrexia,  the  class   pyrexia),   30 
general  signs  of  pyrexia,  74, 103 
rise  and  duration  of,  86,  ei  seq. 
clinical  significance  of  pyrexia, 
106 

Pyromania,  812 

Pyrosis,  407 

Pyuria,  476 ;  significance  of,  478 

Quickening,  524 

Quinine,  rash  from,  124;  a  cause 

of  tinnitu?,  190 
Quinsy,  876 

R.  D.  =  reaction  of  degeneration 
(electricity),  289 

"Rachitic  rosary,"  105,  540 

R&les,  pulmonary,  554;  sonorous 
and  sibilant,  504;  bubbling  or 
mucous,  554;  crepitant,  655; 
friction  rale,  655 

Ran u la,  400 

Rashes,  febrile,  106,  119,  130;  date 
of  appearance  of,  130 

Raving,  see  Delirium  and  Mania 

Reactions,  qualitative  changes  in 
(electricity),  289;  reaction  of  de- 
generation, 289  ;  partial  form  of, 
290 ;  in  lead  paralysis,  290,  204  ; 
significance  of  electrical  reac- 
tions, 291  ;  general  theory  of, 
292 ;  in  facial  paralysis,  293  ;  in 
infantile  paralysis,  293  ;  in  mye- 
litif,  294;  in  progressive  muscu- 


lar  atrophy,   294  ;    in  pseudo- 
hypertrophic muscular  paralysis, 
294 
Reaction  of  urine,  451 
Recrudescence  of  fever,  90 
Recti  muscles  of  eye,  164,  165,  166 
Rectum,  temperature  taken  in,  76; 
paralysis  of,  229;  pains  in,  412; 
abscesses  opening  into,  414;  ex- 
amination of  pelvic  organs  per 
rectum,  526 
Recumbent    posture,    manner    of 

rising  from,  in  disease,  224 
Recurrent  laryngeal  nerve,  paral- 
ysis of,  392 f   (Figs.  67,  68),  893 
Red  blood-corpuscles,  see  Blood 
Reduplication  of   heart's  sounds, 

674 
Refiex  'actions  in  paralysis,  214- 
224 ;  clinical  significance  of, 
216;  superficial  reflexes  and  in- 
dications drawn  from  them,  216, 
217,  218;  deep  reflexes  and  clini- 
cal significance  of  variations  in 
them,  218-222;  refiexes  in  arm 
and  wrist,  222 ;  refiex  paralysis, 
232 ;  refiex  actions  in  para- 
plegia, 234 
Regions,  anatomical,  of  chest,687 ; 

of  abdomen,  618 
Regurgitation  of  food,  407 
Reid  (Dr.  R.  W.),  on  the  localiza- 
tion  of   cerebral   convolutions, 
267 
Relapses,  effect  of,  on  temperature, 

90 
Relapsing  fever,  diagram  of  tem- 
perature in,  85;  occasional  rash 
in,  130,  137  ;  aftociion  of  joints 
in,  150  ;  bacterium  in  blood,  872 
Relaxed  throat,  876 
Religious  fervor  in  insanity,  815 
"  Remittent "  fever,  diagram  of, 

80 
Renal   tube-cast  and  epithelium, 

see  Tube-casts  and  Epithelium 
Reporting  of  medical  cases,  62 
Reproductive  system,  in  case-tak- 
ing, 59  (see  chapters  xiv.  and 

XV.) 

Residence,  importance  of,  in  case- 
taking,  65 
Resistance  in  electrioityi  274 
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Kesonance  of  voice  in  auscultation , 
667 ;  of  observer's  voice,  657  ;  of 
heart's  sounds,  659 

Respiration,  physiognomy  of  vari- 
ous kinds  of,  88 ;  muscles  of,  in- 
volved in  general  paralysis,  82U ; 
number  of  respirations  per  min- 
ute, 336;  as  indicative  of  dys- 
pnoea, 836  ;  accelerated  in  febrile 
and  non-febrile  states,  336;  sigh- 
ing, suspirious,  Cheyne-Stokes 
re-spiration,  39,  344;  tracing 
(Fig.  48),  346  ;  "  cerebral  "  res- 
piration in  brain  disease  and 
fevers,  345 ;  laborious,  336,  347  ; 
movements  of,  thoracic  and  ab- 
dominal, 642;  movements  of  ab- 
domen and  abdominal  organs, 
616 

Respiratory  murmur,  variations  in 
health,  661 ;  weakened,  662  ;  ex- 
apjgerated  or  puerile,  652 ;  jerky, 
sighini;,  552  ;  prolonged  expira- 
tion, 653  ;  bronchial  or  tubular, 
553 ;  cavernous,  553 

Respiratory  systcMU,  in  case-lakini;, 
50;  chapter  ix.  on  di-;t>rders  of, 
338  ;  works  of  reference  on,  373. 
See  also  chapter  xvi.  parts  1 
and  2 

Retention  of  iirine,  229,  230;  with 
incontinence,  231 

Retina,  ophthalmoscopic  exami- 
nation of,  183;  honiorrhages, 
exudations,  etc.,  184  ;  hyper- 
a'^thesia  of,  IGO;  hemorrhages 
in,  3r,4 

Retinitis  pigmentosa,  182 

Retraction  of  one  side  of  chest, 
542;  lateral  curvature  of  the 
spine  from,  542;  of  abdomen, 
615;  of  neck,  205 

Retropharyngeal  al)--ces«,  380 

Retroversion  and  rotrolloxion  of 
uterus,  diai^nosis  of,  529 

Rheophore,  270 

Rheostat,  27(; 

Rheumatic  gout,  rhoumatoid  ar- 
thritis, rheumatic  arthritis,  148 

Rheumatism,  diathesis  of,  32; 
group  of  allied  diseases,  68  ;  af- 
fecticm  «)f  joints  in,  147,  acute 
rheumatism,  148  ;  chronic  rheu- 


matism, 160;  quasi-rheumatic 
affections  in  scarlatina,  160,  162; 
in  relapsing  fever,  150;  gonor- 
rhceal  rheumatism,  150;  simu- 
lated by  spinal  meningitis,  211  ; 
as  cause  of  neuralgia,  237 ;  al- 
lied to  chorea,  264;  cause  of  in- 
sanity, 319 

Rhinoscleroma,  118 

Rhinoscopy  in  aural  disease,  188; 
method,  394;  when  called  for, 
394;  works  of  reference  on, 
396* 

Rhythm  of  pulse,  101 ;  of  respira- 
tion, 344  ;  of  respiratory  mur- 
mur, 663  ;  of  cardiac  murmurs, 
676,  686 

Rickets,  physiognomy  of,  82  ;  pre- 
cursory symptoms,  32;  Jenner 
on,  33;  cachexy  in,  33;  affec- 
tions of  skull  in,  154  ;  ends  of 
bones  in,  155;  "acute  rickets," 
155;  distortion  of  long  bones 
in,  150  ;  dist  >rtion  of  spine  in, 
150;  lateness  of  walking  in, 
222;  tendency  to  convulsions 
and  laryngismus  stridulus,  243, 
351  ;  systolic  bruit  over  fonta- 
nelle  in,  220  ,  re-pi  rat  ion  in,^830; 
abdomen  in,  40S  ;  teeth  in,  419; 
chest  in  (Fig.  98),  539 

Rigidity,  initial  early  and  late,  in 
paralysis,  213  ;  plastic  rigidity, 
240 

Rigors,  in  fever,  from  passage  of 
catheter,  etc. ,  35,  105  ;  in  jaun- 
dice, 428 

Rinixworm  (see  Tinea  tricophv- 
tina),  119,  127;  of  nails,  144  ' 

Rinne's  experiment  in  ear  disease, 
187 

Ki-e  of  temperature,  manner  of, 
85,  80,  87 ;  in  relapses,  94 

Robert*!  (iSir  Wm),  on  case-tak- 
ing, 55,  56  ;  on  estimation  of 
sugar  by  fermentation,  458;  on 
estimation  of  albumen,  bv  nitric 
acid,  400  ;  on  bacteria  in  urine, 
487 

Robertson  (Dr.  Wm.),on  relative 
height  and  weight,  17 

Ronchi,  see  Rales 

Rosalia,  see  German  measles 
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Roseola,  118;  exanthematica,  133;  i  Sclerosis,   cerebro-spinal,  nystag- 


see  also  German  measles,  132, 
135 

Rose-spots,  137 

Rotheln,  see  German  measles 

Round  worms,  414 

Rubeola  notha,  see  German  mea- 
sles ;  rubeola,  see  Measles 

Running,  cause  of  dyspnoea,  339 

Rupia,  112,  115 

Russell  and  West's  solution  of 
hypobromite  of  sodium  for  urea 
analysis,  602 

Rusty  spit  of  pneumonia,  357 ;  ab- 
sence of,  857 

S  =  sensation  (electricity),  289 


mus  in,  177,216;  mental  state 
209;    muscular   tremor   in. 


in, 

211  ;  gait  in,  215;  lateral  scle- 
rosis, rigidity  in,  218  ;  knee-jerk 
in,  219;  ankle  clonus  in,  220; 
walking  in  sclerosis  with  spasm, 
223 
Scratching  in  skin  eruptions,  121 
Scrivener's    palsy,    see    Writer's 

cramp 
Scrofula   (see  also    Struma),   ca- 
chexia of,  30 :  group  of  diseases 
allied  to,  67;  glands  in,  145 
Scrofuloderma,  118 
Sculpture,  and  ideal  proportions, 
23 
8  =sSchliessung  =  closing  of  cir-    Scurvy,    140;    joints    pained   in, 

153 ;  hemorrhages  in,  364 ;  gums 
in, 423 


cuit  (electricity),  289 

Saddle-back,  156 

Salaam  convulsions,  215,  250 

Salicylic  acid  rash,  124 

Salivation  399,  423 

Salt  (co(Dmon)  test  for  albumen, 
466 

Salter  (Dr.),  on  the  A.S.  and  V.D. 
murmur,  577 

Sand  in  urine,  see  Gravel,  Urine, 
etc. 

Sanders  (Professor),  on  case- tak- 
ing, 55 

Santorini,  cartilages  of,  in  larynx, 
887 

Sarcina  ventriculi  (Fig.  60),  406; 
in  urine,  causing  turbidity,  452 

Sarcoma,  118 

Satyriasis,  815 

Scabies,  115;  acarus  scubiei  (Fig. 
23),  119 

Scabs,  see  Crusts,  112 

Scales,  111 

Scapular  reflex,  218 

Scarlatina,  rise  of  temperature  in, 
86;  rash,  131;  period  of  incu- 
bation, 131  ;  liability  to  second 
attack,  131;  glands  in,  146; 
joints  in,  150,  152;  cause  of 
chorea,   254;     throat   in,   377; 


Scybala,  413 

Seborrhcea,  117 

Second  nerve,  see  Optic  nerve 

Secondary  induced  current,  278, 
277 

Sedatives,  use  of,  case-taking,  65; 
cause  of  sleeplessness,  261 

Sediments  in  urine,  454 

Semen,  emissions  of,  508  (see  also 
Spermatozoa) 

Senile  decay,  15;  dementia,  806; 
pulse  (tracing),  600,  602 

Sensation,  common,  195;  slowness 
in  transmission  of,  195;  tests 
for,  196 ;  diminution  and  per- 
versions of,  201 ;  affected  in 
paralysis,  210;  in  insanity,  296, 
812;  action  of  electricity  on 
nerves  of,  279,  280 

Sense,  organs  of,  examination  and 
disorders  of,  159 ;  eye,  159  ;  ear, 
186;  nose,  191;  taste,  193; 
touch,  196;  sense  of  tempera- 
ture, 196;  sense  of  pressure, 
200 ;  muscular  sense,  200 

Sensibility  of  the  skin  and  mut- 
ches, 19'),  et  seq. ;  electro-mus- 
cular sensibility,  282 


tongue  in, 399;  albunnnuria  in.    Seventh  norve,  in  taste,  194;  "pars 
468;  prenlbuniinuric  and  post-        intermedia"  of,  194 ;  testing  of, 


albuminuric  stage  of,  473 
Scl^rdme,  118,  435 
Scleroderma,  112,  118 


203  ;  portio  mollis,  205 
Sexual    desire  (see  also  Venereal 
excesses.  Masturbation,  etc.),  in 
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paralysis,  234,  507;  sexual  ex- 
cesses in  paralysis,  234,  507  ;  in 
mania,  8CK) 

Shaking  in  paralysis,  213,  215; 
shaking-palsy,  215 

Shingles,  114;  with  neuralgia,  238 

Shiverings,  in  fever,  36,  104,  107 ; 
from  passage  of  catheter,  35, 
105 ;  absence  of,  in  children, 
105 ;  various  other  causes  of,  105 

Sibilant  rales,  554 

Sickness,  see  Vomiting,  400 

Sighing  respiration,  344,  552 

Sight;  see  Vision 

Sight,  imperfections  of,  indicating 
scrofulous  diathesis,  31 

"Signs,"  in  case-taking,  54 

Sims's  speculum,  528 

Sitting  posture,  manner  of  rising 
from,  in  disease,  225 

Sixth  nerve,  203 

Size  of  body,  10 

Skin,  works  of  reference  on,  157  ; 
eruptions,  109;  disenses  of, 
clussificalion,  110;  elementary 
lesioiis  of  skin  (VVillan  and 
Bateinan),  110;  in  special  dis- 
eases, 113;  secondary  changes 
in  sivin,  112;  Ilebra's  classifica- 
tion of  skill  diseases  from  Dub- 
ring,  117;  disorders  of  secretion, 
hyperivmias,  inflammations, 
hemorrhages,  hypertrophies, 
atroj)hies,  new  growths,  neur- 
oses, parasites,  117,  118,  119; 
constitutional  disturbance  in 
skin  diseases,  etc.,  120;  cause 
of,  121  ;  stainini:,  pigmentation, 
and  discoloration,  140;  syplii- 
litic  eruptions,  143;  sensation 
of  skin,  variations  in,  19'"),  ct 
seq.,  210;  glazing  of  skin  in 
an:e>thesia,  200;  perverted  sen- 
sation, 201 

Skoliosis,  I'jCi 

Skull,  congenital  malformalions 
<»f,  lo4;  atlections  of,  l.")4;  per- 
cussion of,  2<»0  ;  tender  areas  (ui, 
200  ;   j)erciission  sounds,  207 

Sleep,  effect  on  pulse,  97  ;  pupils 
in,  172;  tendency  to,  in  paral- 
ysis, 2')1  ;  various  disorders  of, 
259;  disturbances  of,  260;    un- 


due  tendency   to,   262;   causes 
of,  262 

Sleepiness,  undue,  262 

Sleeplessness  and  delirium,  256; 
in  mania,  260,  299 

Sleeplessness,  259 ;  with  fever  and 
delirium,  260;  in  mental  dis- 
ease, 260;  from  drugs,  260;  in 
intemperance,  261 

"  Slender,"  18 

Smallpox,  modified,  diagram  of 
temperature  in,  85;  rash,  133; 
diagnosis,  134;  period  of  incu- 
bation, 131 ;  liability  to  a  second 
attack,  131 ;  hemorrhages  in, 
364 

Smee's  cell,  275 

Smell,  in  case-taking,  58;  sense 
of,  tests  for,  191  ;  loss  of,  from 
thickening  in  nose,  191 ;  from 
facial  paralysis,  191  ;  loss  of, 
with  hemiana?sihesia  and  apha- 
sia, 192;  perversions  of,  192; 
of  vomited  matter,  405;  of  mo- 
tions, 417 

Snellen's  test  types,  179 

Snoring  respiration  in  dyspnoea, 
343.  See  Stertor  in  paralysis, 
251 

"Snuffles,"  143,193 

Solar  spectrum  with  absorption 
bands  from  blood  {Fig.  74),  472 

Solium,  see  Tienia,  415 

Somnambulism,  261 

Sonor()us  rales,  554 

Sooty  fluids  vomited,  405 

Sordcs  on  gums  and  teeth,  398 

Sound,  uterine,  care  in  cases  of 
su^pc  ted  pregnancy,  522;  use 
of,  520 

"  Spade-like  "  hands,  435 

Spare  habit,  24 

Sparks,  electrization  by,  209 

S[>asms,  in  limb,  213;  spasm  in 
walking,  223;  in  writing,  229; 
of  bladder  and  rectum,  231 ; 
carpo-pedal,  248;  in  legs  and 
limbs,  249;  in  region  of  face 
and  neck,  249;  histrionic,  249; 
tonic  in  various  parts,  250;  of 
deglutition,  251  ;  of  glottis,  251, 
350,  352  ;  cardiac  spasm,  342  ; 
of  vocal  cords,  393 
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Spatula  for  tongue  depression,  874 

Special  organs  in  case-takinsc,  58 

Specific  gravity  of  dropsical  fluids, 
448;  of  urine,  450;  high  and 
low  specific  gravity  of  urine, 
450 ;  specific  gravity  beads,  450 ; 
differential  density,  method  of 
estimating  quantity  of  sugar, 
458 ;  estimate  of  solids  in  urine 
from  specific  gravity,  461 

Spectra,  176;  spectral  illusions, 
256 

Spectroscope,  test  for  blood  in 
urine,  473 

Spectrum,  solar,  and  absorption 
bands  from  blood  (Fig.  74*), 
472 

Speculum,  auris,  18S;  vaginal, 
use  of,  527 ;  various  forms  of, 
627 

Speech,  affections  of.  in  paralvsis, 
225;  in  idiocy,  226;  in  deaf- 
ness, 226;  in  general  paralysis, 
822;  affection  from  state  of 
tongue,  400 

Spermatorrhoea,  508 

Spermatozoa  in  urine,  485  (Fig. 
82) 

Sphygmogram,  events  in,  593, 
et  8eq. 

Sphygmograph,  use  of,  590 ;  works 
of  reference  on,  039;  Marev's 
(Fig.  115),  691;  Dudgeon's 
(Fig.  116),  593;  Pond's  (Fig. 
117),  594;  Mahomed's  reifulu- 
tion  of  pressure,  592;  applica- 
tion, 592;  event<»  in  normnl 
sphygmognim,  593  ;  katacrotic 
and  anacrotic  puNe,  595 ;  varia- 
tions with  diverse  pressure  ( Fig. 
121),  596  ;  arterial  tension,  597  ; 
dicrotism,  597;  full  (licr»ti-in 
and  hypordicn»tism  (Fig*.  123- 
127),  '698,  599;  in.u'iocrotic 
pulse  (Fig.  12H),599;  int(?nnit. 
tenco  and  irregularity,  599; 
pulsus  alternans,  bi<;«Mniiiu<', 
and  tricreminus  (Fiirs.  129,  130), 
600;  influence  of  reitpinition  on 
pulse,  fi02;  soriilo  pulse  and 
rigid  arteries,  r»0*J  ;  puKus  para- 
doxus (Fig  132),  002  ;  puN-  in 
fiortic  stenosis  (Fig.  134),  603; 


pulse  in  aortic  regurgitation 
(Figs.  135,  136),  604;  pulse  in 
mitral  stenosis  and  mitral  re- 
gurgitation (Figs.  137-139),  605, 
606;  venous  pulse-tracings 
(Figs.  140,  141),  606,  607;  jug- 
ular pulse,  607;  unequal  pulses 
in  aortic  aneurism  (Figs.  142- 
145),  607,  608 

Spina  bifida,  154 

Spinal  accessory  nerve,  205 

Spinal  cord,  disease,  234  ;  causing 
pain  in  back,  266  ;  electrical  re- 
actions in  the  various  diseases 
of,  292,  et  seq. 

Spine,  congenital  malformations 
of,  154;  distortions  of,  156;  dis- 
tortion of  chest  from  curvature 
of,  542;  hot  sponge  causing 
tenderness,  265;  disease  of, 
causing  paralysis,  234;  spinal 
meningitis,  pain  in  limbs  from, 
234;  pain  in  back,  265 

Spirals  in  sputum,  355,  360 

Spirillh  in  blood  in  relapsing  fe- 
ver, 372 

Spirits,  use  of,  case-taking,  65;  a 
cause  of  cirrhosis  of  liver,  442. 
See  also  Stimulants 

Spirochete  Obermeieri  in  relaps- 
ing fever,  372 

Spirometer,  545 

Spit,  see  Expectoration,  353 

S  pi  toons,  353 

Splashing  sound  in   auscultation, 

Spl«'c»n,  enlarged,  causing  dropsy, 
413 ;  plivsioal  oxaminntion  of, 
62r, ;  onlari^'ed  (Fiir.  158),  628 

Sphriic  fever,  bacterium  in  blood, 
372 

Spl»*nic  louka»mia,  146;  hemor- 
rhai^es  in,  365;  examination  of 
hlo.ul  in,  369  (Fig.  53),  371; 
('ice  Sploen) 

.Spores,  12ft;  sporidirt,  128;  in 
riiould  f  Fiir  8r>),  487  ;  in  yeast 
(Fig.  80),48S 

Sputum,  section  on,  see  Expector- 
ation, .'^').3 

S(|uaina»,  111,  116 

.S.juint,  161  ;  see  Strabismus 

Staggering,  41,  190,  223,  2')8 


Superficial  reflex«i,  217 
Superinvolution  of  uterus,  627 
Supinatur   longiis,   testing   of,  i 

lend  pA\ay,  236 
Suppurations,  temperature  in,  8i 

Siispirious  respiration,  345 
Swallowing,  see  De);liitition 
Swan's    lamp    for    laryngoscope, 

381 
SwflHtii>K,  in  rickets,  32;  in  f< 


Swelling  of 
Swimming, 

257 
SycoEJj,  116, 
Sjnibola,  ele 
Sym  pathetic 

170 
"  SymptomB, 

04;  unilateral,  104 

kin,  112 

ense  of,  see  Vertigo, 

118 

irical,  288 
affections    of,    168, 

'  in  ca!e  taking,  53, 

Synohronnus 
puUe,  100 

or  non-sjnchronoufl 

SyphlliB,  cachexia  of,  3a  ;  history 
of,  in  case-taking,  68  ;  eypbilis 
(skin},  122;  eruptions,  143; 
congenital,  143  ;  glands  in,  144  ; 
bones  and  joinU,  153;  affections 
of  skull  in,  164;  of  tibia  and 
other  bones  in,  154;  of  fauces 


,   879; 


larjnx, 


i  of  heminlcgi 
cau.o  of  neuralgia,  237  ;  'con- 
vulsione  in,  243;  us  cau^e  of 
headache,  2Q5;  and  insunit}', 
318;  diagnosis  of  sypliilitic  in- 
sanity from  general  paresis,  816 ; 
notched  teeth,  421 

Syphiloderma,  118 

Sypbitopbobia,311,  318 

Systems,  physiulogical,  in  case- 
taking,  58,  60.  See  also  under 
Nervous  sysleme,  etc. 


tion  of,  196-189 


^is,  82 ; 
U  of,  and  di^tribu-  :      (quotidian 
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T«nite,  various  forms  (Figs.  63- 
67), 416,417;  T.  mediocanellata 
(Kig.  63),  416;  head  of  T. 
s<ilium  and  T.  niGdiocaocllala 
(Figs.  60,67),  417;  proglotiidcs 
(Figs.  64,  66),  415 

TaitfUr.  Lawaun),on  myoidema, 
24 

Talipes,  from  pxralysis,  223 

Tape-worms  (Fig.  63),  416;  ■ 
cause  of  insanity,  320 

Tapping,  eiainination  of  fluids 
removed  from  chest  by,  302; 
abdominHl,  importance  of  emp- 
tying uf  bladder  beforehand, 
438;  examinaiiun  of  Suids  re- 
moved hy  tapping,  443 ;  eiftmi- 
nation  of  abdomen  immediately 
after  lapping,  443 

Tar,  rash  from,  125 

Taste,  in  case-taking,  58;  testing 
of,  193;  smell  and  Wste,  193; 
galvanic  tast  for  area  of,  ia4; 
affections  of,  194;  clinicul  sig- 
nidcanceof  lesions  of,  194;  in 
general  diseates,  195;  perver- 
sions of,  192;  seventh  nerve, 
204 

Tea,  habitual  use  of,  in  case-tak- 
ing, 65 

Teeth,  419  ;  formula  of  milk  teeth, 
419;  disorders  of  firstdeulition, 
419;  seciind  dentition,  formula 
of      permanent      teeth,      420 ; 


TeUngicclHsiE,  118 

Temperament,  Hutchinson  on,  U, 
23;  PrichBrdon,23 

Temperaments,  14,  23;  "insane 
teniperamQnt,"300,  318 

Temperature  of  body,  74;  works 
on,  108;  time  of  day  for  taking, 
77,  78;  normal  and  abnormal 
tenipera lures,  table  of,  79 ;  per- 
iodidty  of,  79,  et  sea. ;  diurnal 
range  in  hectic  (pbtluiis),  80, 61, 


iS,   (te 


fevei 


Tonic  oonvulHon,  Z40;  Bpum 
246-249 

TuiisilB,ciitftrrhor,3T6;  toiuilliti 
37U;  cbronkinQnmmation.ST' 
enlarged  tonMl'i,  877  i  a  cftuie  i 
pigean-breaet  and  deafaeu,  37' 


Dnrlet  fever,  377 
Tophi,  162 

TortJcoIliB,  see  Wrj-nack 
Toruls  cerevisin  in  vomited  mat- 
ten,  iOe  I  in  diabetic  urine,  488 
T<.r.a»inuriDe(Fig.  86).  488 
Touth,  see  Tactile  tmae,  IDS 
Traubeti,  affecliDna  of,  giving  t'lea 

oough,    361,    862  J     foreign 


bodiei 


,  862; 


cheat-wtill  Iti  ubstniction  of,  642 
Truvlieitl  respiration,  661,  66S 
Trades  preditpuiin^  lo  diieaae,  04 
Trance.  mesDieric,  252 
Tmtitmiteion  uf  dUeaae,  see  Hore- 

diury  diaea«B 
TmpexiuB,     nerve    supply,    205; 

twitching  of,  250 
Trapp'g    rurmuU    fur   estimating 

■olids  in  urine,  461 
Tremors,  in  paralysis,  !il8,  216;  in 

deiiiiuin,  256 ;  in  general  pariil- 


ysis,  681;  cardia 
ine  tremor,  670 
Trichophyli 

28,  30),  127,  I2Q 
Tricuspid  murmur. 
Trifacial,  202 
Trigeminal,  202 
Trigeinilliiua  pulse, 
1,  240    . 


I  Tubercle  bacilli,  S6&;  method  of 
1      deiecling,  359 
;  TuliBroles,  Jn  choroid,  184 
,  Tiibi:rcula,  111.  116 
Tubercular  diseases,  diagrams  uf 

temporulure  in,  SO,  81,  82 
Tuberciiluais  of  larynx,  38S 
Tubular  respiration,  663 
Tumurs,  of  brain,  uaiise  of  parnl- 
y«is,  233,;    abduminftl,   cniisiiig 
drop»y,etc  ,437,448;  ifilnryn«, 
890  (syphilitic  in  lnrynx,8e9); 
pulsating  tumor,  588;  lucalities 
of  abdominal  lumore,  036.     See 
various  orguiw.  Liver,  Spleen, 

Tuning-fork,  test  of  bearing,  186, 
187 

Twitcbini;E  of  muioles  of  face  and 
neck,  249,  250;  uf  urtiicuUris 
palpebrarum,  176;  Cwiti^blng  or 

Tympanites,  408,  683 
Tympanum,  membrana,  ruptured, 

188;  state  of,  188;  suppuration 

in,  189 
Types,  in  testing  vision,  178 
Typboid,   meaning  of  word,   36 ; 

typhoid  delirium,  30  (Ijpboid 

fever,  see  Enteric) 
Typbo mania,  36 
Tycihus  fever,  period  of  inoubn- 

tion,  131 ;  liability  tosecoiid  M- 

tack,  181 ;  rash,  136 ;  pupils  in, 

172;  hemorThages  in,  804 ;  as  a 
ifinsiinity,  320;  mii>taken 


5),  202 
uuimer'a  leet  lor  s'lgar,  456 
[ipliiu  IwiouB  in  paralysis.  213 
-  the  lache  c6rdbrHle 


25 

Tube-cast^  (rentti},  signiflcnnceuf, 
in  bloody  urine,  476;  in  puru- 
lent urine,  478;  how  loeiamiue 
for,  479;  various  Icinds  of,  481; 
hyaline,  waty,  cpithuliHl,  gran- 
ular, fattv  (Pigs.  76-78),  4fl&- 
482;  blood-casu,  ]>us-caaU,  481; 
signiBcanceof  tube-casts  of  vari- 
ous kinds,  481;  absence  of  casta 

483 


fori 


1,  327 


364 
Ulcerations    (in    skin),    112;    of 

throat    in    scarlatina,   378;    in 

tbroat,   of  various   kinds,   and 

how   distinguished   from   dipb- 

thoria.  378 
UmbilicHl   region   and    contents, 

613;  tumorain,036 
Umbilicus,      hemorrhage      Crom, 

428,  432;   protrusion  of,  487; 

poiiUoo  and  color  of,  616 
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Unconsciousness  in  paralysis,  209, 
251;  in  fits,  240;  in  hysteria, 
245 ;  causes  of,  251.  See  also 
Coma 

Underweight,  as  indicating  dia- 
thesis, 21 

Unilateral  convulsions,  214;  in 
aphasia,  228.  See  also  Hemi- 
plegia 

Unit  in  electricity,  274 

Unsteadiness  in  paralysis,  215; 
affecting  writing,  229 

Unemia,  coma  in,  252  ;  tracing  of 
puKe  in,  102;  pupils  in,  172; 
convulsions,  243 ;  sleepiness  in, 
262;  danger  of  opium  in,  262; 
headache  in,  264 

Urates,  of  soda,  in  joints,  152; 
urates  in  urine,  454;  precipita- 
tion of  urates  by  nitric  acid — 
fallacv,  462 ;  deposits  in  urine, 
490 (Figs.  89,  90),  491 

Urea,  detection  of,  in  fluids  re- 
moved by  tappinsj,  444  ;  nitrate 
of  urea  on  adding  nitric  acid  to 
urine,  463  ;  estimation  of  qtian- 
tity,  499;  Lei  big's  method,  500; 
method  by  hypobromite  of  soda 
solution,  502 

Ureter,  epithelium  from,  484 

Urethra,  pain  in,  504,  519;  dis- 
charges from,  508 

Uric  acid  in  blood,  152;  in  urine 
as  gravel,  454;  precipitation  of, 
by  nitric  acid  in  urine,  4G3  ;  de-  ' 
posits    in   urine,  487   (Fis;.  88),  j 
490;  murexide  test  for,  491,  497 

Urinary  system,  in  case-taking, 
59,  60;  chapter  xiii.,  on  urine 
and  urinary  symptoms,  447.  See 
Urine  for  details 

Urine,  temperature  taken  of,  77  ; 
retention  and  incontinence  of, 
from  paralysis,  229-232;  from 
hysteria,  314  ;  dribbling  of,  from 
vesico-VMginal  fistula,  230;  pass- 
ing urine  in  bed  at  i»ight,  231  ; 
anunoniacal,  in  paraplegia,  232; 
filaria  s^anguinis  nominis  in  chy- 
luria,  372;  jaundiced,  426;  de- 
tection of,  in  abdominal  fluids, 
444;  examination  of  urine  and 
urinary  symptoms  (chap,  xiii.), 


447 ;  works  of  reference  on,  504; 
routine    examinati(»n    of,   447 ; 
samples    to    he    selected,   447 ; 
quantity   passed,   448;    specific 
gravity,  450 ;  method  of  calcu- 
lating amount  of  solids  in,  451 ; 
reaction,  451 ;  acid  fermentation 
of,  451  ;  alkalinity  from  decom- 
position, 451 ;  obvious  character- 
istics and  naked  eye  appearant'es, 
452 ;  color,  clearness,  452;  white, 
453;  milky,  453;  turning  thick, 
453  ;    resembling    porter,   453 ; 
turbid   and  smoky,  453;   blood 
color,  453 ;  very  red,  pale,  and 
black,  453;  blue,  453;  yellow, 
498;  bad  smell,  454;  gas  with 
urine,  454;    shreds   with,  454; 
gravel     and     sediments,    454 ; 
glairy  matter  in  leucorrhcea,  454; 
coagulation    from    chyle,   455 ; 
sugar  in  urine,  455 ;  copper  test, 
Trommer's,  455;   Fehling's  and 
Pavy's  solution,  455,  457  ;  quan- 
tity of  sugar  by  copper  test,  456; 
by  fermentation  test,  457  ;  torula 
test  for  sugar,  458;  quantity  es- 
timated  by  fermentation,  458; 
by  sp.  gr.,458;  Moore's  test  for 
sugar,   458;    bismuth    test    for 
sugar,  459  ;  picric  acid  test,  459  ; 
tej-t- papers  for  sugar,  459  ;   po- 
lariscope,  400;  albuminuria,  460; 
tests  for  albumen,  460;  test  by 
heat,  460 ;  by  nitric  acid  in  cold, 
461  ;  other  newer  tests  for  albu- 
men, 464  ;  quantitative  estima- 
tion of  albumen,  466;  peptones 
and  modified  forms  of  albumen, 
467 ;    significance  of   albumin- 
uria, 468;  blood  in  urine,  470; 
blood  corpuscles  (Fig.  74),  471  ; 
guaiac  test  for  blood,  472;  spec- 
troscope   tCi^t    for    blood,   473; 
hemoglobinuria,    474;    signifi- 
cance of  hsematuria,  474  ;  pus  in 
urine,  476  ;  pus  corpuscles  ( Fig. 
75),  477  ;  liquor  potasste  test  for 
pus,  476 ;  significance  of  pyuria; 
478;  renal  tube-casts,  479 ;  how 
searched  for,  479  ;  various  kinds 
of,  480-482  (Figs.  76-78) ;  sig- 
nificance  of  casts,  482;  epithe- 
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linm  in  urine,  483;  ronal  vesical, 
etc.  (Figs.  79  and  80),  483,  484  ; 
vaginal  epithelium  (Fier.  81), 
485 ;  spermatozoa  (Fig.  82).  485; 
mould  (Fiff.  85),  487  ;  vibriones 
(Fig.  83),  48C ;  bacteria  in  (Fig. 
84),  486;  fungi,  487;  yeast  fun- 
gus (Fig.  86),  488  ;  fon-iirn  mat- 
ters in,  488,  489  (Fig.  87) ;  crys- 
talline,  amorphous  deposits,  488; 
significance  of  these,  494  ;  uric 
acid  deposits,  490  (Fig.  88), 
494,  495;  urates  or  lithates, 
(Figs.  89,  90),  491 ;  phosphates, 
(Figs.  91,  92),  492,  493;  ox- 
alates  (Fig.  93),  494;  analysis 
of  calculi,  496 ;  bile,  497  ;  biliary 

*  acids,  498;  chlorides,  499; 
estimation  of  urea,  499;  com- 
plaints as  to  urinary  symptoms, 
603 

Urinometer,  450 

Uro-haimatine,  462 

Urticaria,  113,  124;  factitious, 
113 

Uterus,  headache  from  irritation 
of,  264 ;  backache  from  irrita- 
tion of,  265  ;  disease  of,  a  cause 
of  insanity,  815;  defect  of,  a 
cause  of  amenorrha^a,  511  ; 
hemorrhage  from,  513;  disor- 
ders of,  causintr  dy8menorrha?a, 
615;  gravid,  522,  524;  exami- 
nations per  vaginam,  524  ;  pointjt 
attended  to  in  examinintr*  529; 
versions  and  flexions,  529,  535 ; 
prolapsus,  530;  state  of  cervix, 
680;  malignant  diseases  of  cor- 
vix,  681 ;  displHcemonts,  529  ; 
use  of  sound,  526;  constriction 
of  cervix,  526;  depth  of,  526; 
connections  of  tumors,  527  ;  sub- 
involutitm,  527  ;  hyperinvolu- 
tion,  627;  examination  by  spec- 
ulum, 527  ;  pelvic  inflamma- 
tions, perimetritis,  etc.,  533; 
hsematocelc,  535;  fibroid  tumors 
of,  685.  See  also  Menstruation, 
Dvsmenorrba'H,  etc. 

Uviila,  paralysis  of,  202,  203,  204, 
elongated,  causing  couifh,  351  ; 
examination  of  chani^es  in.  375 ; 
Oftturrb  involving,  376 


I  V.  D.  =  Ventricular-diastolic,  576 

I  V.S.=Ventricular-sy8tolic,  576 
Vaccinia,  T14 

I  Vugabondisnuis,  141 

,  Vagina,  temperatnre  taken  in,  76; 

I      as  compared  whh  axilla  in  col- 

I      lapse,     91 ;     scaly     epithelium 

I      from,  in  urine  (Fig.  81),  485; 

j      prolapsus  of,  530 ;  affections  of 

'      orifice  (.f,  533 

!  Vaginal    examinations,    525;    in 

'      pregnancy,  523;  mode  of,  625; 

I      indications  from,  528,  et  aeq. 

'  Vaginismus,  533 

I  Valsalva's  method  of  inflating  ear, 

I      188 

|*Valvular  murmurs,  rhythm  of, 
575;  area  of,  581 ;  tabular  view 

1      of;  587 

I  Vapors,  irritating,  causing  cough, 

I      351 

I  Varicella,  119,  134  ;  period  of  in- 
cubation, 131 ;  liability  to  sec- 
ond attack,  131 

I  Variola,  115,  133 

l"F«««J7wirf«,"  577 

'  Veins,  murmurs  in,  586 

I  Vena  porUe,  see  Portal  vein 

.  Venereal  disease,  history  of,  in  pa- 

I      tients,  63 
Venereal  excesses  (see  al.^o  Sexual 
desire,  Masturbatit>n,  etc.),  his- 
tory of,  in  patient,  66  ;  cause  of 

1      pamlysis,    234,    506;     and    in- 
sanity, 315;  a  cause  of  general 
paralysis,  324  ;    cause  of  impo- 
tence, 501 
Venous  pulse  (Fii,'.  140\  606 
Ventricle  of  larynx,  387 
Ventricular-diastolic  murmur,  579 
Ventricular-systolic  murmur,  578 
Verruca,  118 

Vertebno,  caries  of,  a  cause  of 
paraplegia,  234  ;  of  pain  in  back, 
265;  aWoss  in  front  of,  point- 
inir  in  throat,  380 
Vertigo,  monocular,  170;  in  ocu- 
lar paralysis,  160;  in  auml  dis- 
oa-p,  18'.>;  in  parMly.-.is,  251  ;  va- 
ri<'tics  and  <'auses  of  vertigo, 
2.'»7  ;  stonuuhal,  257  ;  warning 
of  paralysis,  258 
Vesication  in  erysipelas,  139 
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VeslculsB,  111,  114 

Vesicular  muromr,  see  Respira- 
tory murmur 

Vibices,  140 

Vibriones  in  urine  (Fig.  83),  486 

Vicarious  menstruation,  358 

Vienna  test  for  pus  in  urine  (liquor 
potassffi),  476 

Viscera,  thoracic,  in  si  In  (Fig. 
101*),  558,  (Fig.  156)  620;  ab- 
dominal (Fig.  155),  614,  (Fig. 
156),  620 

Vision,  in  case-taking,  40;  acute- 
ness  of,  178 ;  defect  of,  179 ;  field 
of  vision,  180;  local  defects  in 
field  of,  180 ;  double,  168  ;  erro- 
x:eou8  estimate  of   position   of 
objects,  169 ;   forward  diplace- 
ment    of   image,    170;    confu- 
sion of  lines  in  reading,  175 
motes,     175;      hemiopia,     180 
flashes  of  light  and  color,  176 
color-blindness,  181  ;  yellow  vis- 
ion,  176;  dimness  of,  180;  im- 
portance of  sight  in  balancing  in 
ataxy,  224 

Yitilii^o,  117.  118,  142 

Vitreous,  opacities  in,  175 

Vocal  cords,  examination  of,  384  ; 
hvper.enna,  of,  3S7 ;  [taralysis 
of,  390;  bilateral,  391  ;  unilate- 
ral, 392  ;  spasm  of,  393  ;  bilate- 
ral paralysis  of  abductors,  391  ; 
laryngoscopic  image  in  parulv- 
sis  of  (Fii^'s.  57,  58),  393;  vocal 
resonance,  557 

Vogel's  table  of  colors  of  urine, 
452 

Voice,  loss  of,  206,  391  ;  altera- 
tions of,  from  enlarged  tonsils, 
377;  from  syphilis,  379;  in 
larynt^eal  disease,  391,  393  (see 
also  Speech,  IXoarsene^is) ;  reso- 
nance and  fremitus,  557  ;  altera- 
tions in,  557;  absence  of  vocal 
resonance,  5')8 

**  Voices "  heard  by  the  insane, 
305,  312 

"Volt,"  274 

Voltaic  battery  or  pile,  209 

Vomiting,  in  fevers,  105;  sertion 
on,  400;  character  of  vomited 
matter,   404 ;     of    blood,    405 ; 


fecal,  405  ;  coffee-grounds,  405; 
of  bile,  pus,  worms,  etc.,  405, 
406 ;  microscopic  examination 
of  vomited  matters,  406 ;  sar- 
cinse  (Fig.  60),  406  ;  fermenta- 
tion, odor  of,  405 ;  various  causes 
of,  400  ;  preliminary  symptoms, 
401 ;  influence  of  posture  on, 
402 ;  pains,  etc.,  associated  with, 
402 ;  pain  in  stomach  with,  402: 
'*  causeless,''  263, 402 ;  vomiting 
and  headache,  163,  402 ;  pain  in 
back  and  vomiting,  403;  dis- 
order of  bowels  with  vomiting, 
403  ;  from  irritation  of  fauces, 
403 ;  with  coughing,  403  ;  from 
uterine  disorder  and  pregnancy, 
264,  403  (see  also  chapter  xv., 
paa8im)  ;  from  renal  disease, 
404 ;  from  biliary  disorder,  404 ; 
oesophageal ,  404  ;  vomited  mat- 
ters, 404 ;  quantity  vomited, 
404 
Vulva,  aff*ections  of,  533 

Walking,  manner  of,  in  general 
paralysis,  40,  223,  322  ;  in  hemi- 
plegia, 41,  222;  in  paraplesjia, 
41;  in  spastic  paralysis,  41,  223  ; 
in  locomotor  ataxy,  41,  223  ;  in 
drunkenness,  41  ;  in  apoplexy 
and  cerebellar  disease,  41,  215, 
223;  unsteadiness,  tremor  in, 
215;  hurrying  forward,  215; 
testing  of,  215  ;  deficiency  fn>m 
idiocy,  222  ;  lateness  in  rickets, 
222  ;  in  various  forms  of  paraly- 
sis and  ataxy,  222-225  ;  relati«»n 
of  sight  to,  224;  in  joint  dis- 
eases, 225 
Wasting  of  paralyzed  limbs,  213, 

234,  294 
Water-bra-h,  407 

,  Watery  discharire  from  ears,  188; 
from  womb,  517 

I  Wavy  respiration,  552 

'  Wax  in  ear,  187 

I  VVaxv  tube-casts  (Fig.  76),  480 
"  Weber,"  274 

Weber's  test  of  sensation,  197; 
cautions  in  applying,  198;  table 
of  relative  sensibility,  199;   of 

i      hearing,  187 
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Weeping,   in   paralysis,  210]  (see 
Emotions) ;  in  hysteria,  245 

Weight,  sense  of,  200 

Weight  of  body,  16;  loss  of,  16  ; 
variations  from  time  to  time,  17; 
according  to  height,  Robertson 
on,  17 ;  diversities  in,  17,  18 ;  i 
(table),  18;  excessive  and  de- 
fective, 20;  increase  in  infancy, 
48  (tables)  50 

Wetting  the  bed,  231 

Wheals,  110,  118 

Wheezing    sounds    in    dyspnoea, 
843;  in  auscultation,  554 

Whirling,  sense  of,  257 

Whisper,  voice  reduced  to,  393 ; 
whisper  in  auscultation,  557 

Whistling  sounds  in  dyspnoea,  343; 
in  auscultation,  551 

White  patches  of  skin,  142 

White  blood-corpuscles  see  Blood ; 
white  blood,  see  Leukaomia 

White  discharge  (*'  Whites  "),  see 
Leucorrhoea 

Whooping-cough,    849;     resem- « 
blance  of  bronchial  phthisis  to, 
851 ;  vomiting  in,  SoO 

Willan  and  Batomun,  110,  113 

«*Wiry,"  18 

Womb,  see  Uterus  ;  hemorrhages 
from,  see  Metrorrhagia 

Women,    disorders     peculiar    to 
(chapter  xv.),  508 

Word-blindness    and    word -deaf- 
ness, 228 

Worms,  vomited,  406 ;  in  motions, 
414  (Figs.  61-67) 


Wrisberg,  cartilages  of,  in  larynx, 
386 

Wrist,  spasm  of,  in  infancy,  248 

*'  Wrist-drop,"  41,  285 

Writer»s  cramp,  229 

Writing,  power  of,  in  aphasia,  226; 
tests  by,  in  aphasia,  227  ;  power 
of  writing  affected  in  various 
ways,  229;  cramp  in,  229;  test 
by,  in  insanity,  266,  324.  829 

Wry-neck,  249 


Xanthelasma,  141,  429 
Xanthine,  494 
Xanthoma,  118,  141 
Xanthopsia,  176 
Xeroderma,  116 


Yawning,  automatic  movements 
durinir,  in  hemiplegia,  214 

Yaws,  117 

Yeast,  see  Torula  cerevisise; 
yeasty  vomited  matters,  405; 
test  for  sugar  by,  467 

Yellowness  of  skin  and  eye,  425 


Z=Zuckung  (electrical  symbol), 
289 

Zeiss'  slide  for  counting  blood  cor- 
puscles (Figs.  51,  62),  867,  368 

Ziemssen's  motor  points  (electri- 
citv),  279,  288  (Figs.  42-47), 
281,286 

Zona,  114 
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one  pooket-sise  ISmo.  Tolame  of  376  pagep,  with  194  engraving!. 
Cloth,  $1  75.     See  Stu/i^nts*  Series  of  Mannnln,  p.  14. 

TAVDIS  (HENBTO)  THE  MANAGEMENT  OF  LABOR.  In  one 
hnndflome  12mo.  Tolame  of  329  pages,  with  28  illus.     Cloth,  $1   75. 

T  A  ROCHE  (B  )    TELLOW  FEVER.   In  two  8vo.  toIi.  ofl4n8  pages. 

■'-'     Cloth,  $7. 

PNEUMONIA.    InoneSro.Yol.  of  490pnge8.    Cloth,  $3. 


T  AUREKCE  (J.  Z.)  AND  MOON  (ROBERT  C.)     A  HANDY.BOOK 
■'-'     OP  OPHTHALMIC  SURGERY.    Second  edition,  revised  by  Mr. 

Laurence.     In  one  8vo.  vol   pp.  227.  with  A6  illa^.    Cloth,  $2  75. 
T  AWSON  (GEORGE).  INJURIES  OF  THE  EYE, ORBIT  AND  EYE- 

LIDS.     From  the  lA»t  Engl inh  edition.     In  one  handiiome  octavo 

volume  of  404  pages,  with  92  illuiitrntiona.     Cloth,  $3  50. 
TEA    (HENBY  C).    CHAPTERS   FROM  THE    RELIGIOUS   HIS- 
•"     TORY  OF  SPAIN;  CENSORSHIP  OF  THE  PRESS;   MYSTICS 

AND  ILLUMINATI;  THE  ENDE.MONIADAS  DEQURRETARO; 

EL  SANTO  Nl5fO  DE  LA  6UARDIA  ;  BRIANDA  DE  BARDAXI. 

In  one  12mo.  volume  of  522  pages.     Cloth.  $2.50.     Just  rently, 

SUPERSTITION  AND  FORCE;  ESSAYS  ON  THE  \VAGP:R 

OF  LAW,  THE  WAGER  OF  B.ATTLE,  THE  ORDEAL  AND 
TORTURE.  Third  edition,  thoroughly  revified  and  greatly  ^n- 
Inrired.    In  one  hnndpnme  royal  12ino.  vol.  pp.  552.    Cloth.  $2  .'>0. 

STUDIES  IN  CHURCH  illSTORY.    The  Riseof  the  Tein|.oral 

Power — IJenefit  of  Clergy — Excomnninication.  New  edition.  In 
one  hanilfome  12nio.  vol.  of  605  pp.    Cloth,  $2  50. 

AN  HI.STORICAL  SKETCH  OF  SACERDOTAL  CELIBACY 

IN  THE  CHRISTIAN  CHURCH.  Second  edition.  Inonehnnd- 
some  of^tavo  volume  of  684  pngeH.     Cloth,  $4  50. 

TEE  fHENRY)  ON  SYPHILIS.     In  oneSvo   volume  of  240  pages. 

^     Cloth,  $2  25. 

TEHMANN  (C.  G.)     A  MANUAL  OF   CHEMICAL  PHYSIOLOGY. 

^     In  one  8vo.  vol.  of  327  p:igei«.  with  41  woodcuts.    Cloth,  $2  2h. 

TEISHMAN  (WILLIAM).     A  SYSTEM  OF  MIDWIFERY.     Includ- 
inp;   the  Dise.ijies  of  Pregnancy  and  the  Puerperal  State.     Third 
American,  from  the  third  English  edition.     With  additiono,  hy 
J.  S.  Parry,  M.D.     In  one  octavo  volume  of  740  pages,  with  205 
illustrations.     Cloth,  $4  50  ;  leather,  $5  50.^^ 

T  TJCAS  (CLEMENT).     DISEASES  OF  THE  URETHRA.     PrtpariMg, 
See  SrrieM  of  Clinical  Mayiuah^  p.  13. 

T  UDLOW  (J.  L,)    A  MANUAL  OF  EXAMINATIONS  UPON  ANAT. 

-"     OMY.  PHYSIOLOGY,  SURGERY,  PRACTICE  OF  MEDICINE, 

OBSTETRICS.  MATERIA  MEDICA,  CHEMISTRY,  PHARMACY 

AND  THERAPEUTICS.    To  which  is  added  a  Medical  Formulary. 

Third  edition.     In  one  royal  I2mo.  volume  of  816  pages,  with  .'170 

woodcutri.     Cloth,  $3  25  ;   leather,  $3  75. 
T  YONS  (ROBERT  D.)     A  TREATISE  ON  FEVER.     In  one  octavo 

volume  of  362  pages.     Cloth,  $2  25. 

AISCH  (JOHN  M  )    A  MANUAL  OF  ORGANIC  MATERIA  MED- 

ICA.     New  (fourth)  edition.      In  one  handsome  12mo.  volume  of 
629  pages,  with  258  beautiful  illustrations.    Cloth,  $3.    Ju$i  rmdy. 
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U%B8H  (HOWART).  DISEASES  OF  THE  JOINTS.  In  one  12roo. 
TAlome  of  4A8  piigeii,  with  64  illaiitrntions  and  a  colored  pinte. 
Cloth,  $2.     See  Serifs  of  CUnical  MaytvaU,  p.  IS. 

J#AT  (C.  H.)    M  \NU  AL  OF  THE  DISEASES  OF  WOMEN.    For  the 

use  of  Stiidento  nnd  Prncti»iorer».  New  (tiecnnd)  e'lition,  revised 
by  L  8.  Ra'i,  M  0.  In  one  ]2mo.  volume  of  360  p.iges,  with  31 
HIaftratit  nf>.     Cloth,  $1   75. 

1UrEI6S(CHAS.D.)   ON  THE  NATURE.  SIGNS  AND  TREATMENT 

•'^  OF  CHILDBED  FEVER.    In  oneSvo.  vol.  of  346  pngeP.    Cloth,  $2. 

lUriLLER  (JAMES).  PRINCIPLES  OF  SURGERY.  Fourth  Americnn, 

from  the  third  Edinburgh  edition.  In  one  Inrge  octavo  volume  of 
«88  pages,  with  240  illustrntions.     Cloth,  $3  75. 

"H/flLLEB   (JAMES)      THE    PRACTICE    OF    SURGERY.      Fourth 

Aroericnn.  from  the  Inpt  Edinburgh  edition.  In  one  Inrge  octavo 
volume  of  682  pnges,  with  364  illustrations.     Cloth,  $3  75. 

lyriTCHELL  (8.  WEIR).    LECTURES  ON  NERVOUS  DISE.ASES, 

•™"  ESPECIALLY  IN  WOMEN.  New  (third)  edition.  In  one  12mo. 
volume  of  about  300  pages.     Preparing. 

lUrORRIS  (HENRY)      SURGICAL  DISEASES  OF  THE  KIDNEY. 

]2mo.,  554  pages,  40  wondouts,  nnd  6  colored  plntes.  Cloth,  $2  25. 
See  Serift  oj  Cliniral  Manuals  p.  IS. 

lUrULLER  (J.)     PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY. 

In  one  lorge  8vo.  vol.  of  623  pages,  with  b'AH  cuts.     Cloth.  $4  50 

|TEILL  (JOHN)  AND  SMITH  (FRANCIS  0.)     A  COMPENDIUM  OF 

^  THE  VARIOUS  BRANCHES  OF  MEDICAL  SCIENCE.  In  one 
hnndsome  l2mo.  volume  of  V74  pnges,  with  374  woodcuts.  Cl<»th, 
$4;  leather,  ra.i.'ted  bands,  S4  75. 

"PTKTTLESHIP  (E.)      DISEASES  OF  THE  EYE.    New  (fourth)    Ame- 
^     rirnn.  from  fi*"th  English  edition.     In  one  royal  12mo.  volume  of 

500  pnges,  with  164  i]lu}<triitions,  teft  tjiies  and  formulas  nnd  rolor 

blindness  test.     Cloth,  $2.     Jn»t  ready. 

|T0RRI8  AND  OLIVER  ON  THE  EVE     In  one  8vo.  volume  of  nbout 

500  pages,  with  illustrations.     Preparing. 
QWEN  (EDMUND).    SURGICAL  DliJEASESOF  CHILDREN.    12mo., 

525  pnges,  S.'>  woodruts,  and  4  colored  plates.    Cloth,  $2.    See  ISeries 

of  Clinictl  M'lnunls^  p.  13. 

pARRKH  (EDWARD)     A  TREATISE  ON  PHARMACY.    With  many 

ForntulH>nnd  Prescriptions.  Fifth  edition,  enlnrgedand  thoroughly 
revised  by  Thomas  S.  Wieirnnd,  Ph.G.  In  one  rctavo  volume  of 
1093  pages,  with  257  illustrations.     Cloth;  $5  ;  lenther,  $6. 

pARRT  (JOHN  8)     EXTRA-UTERINE  PREGNANCY.  ITS  CLIN- 

■*•      ICAL    HISTORY,    DIAGNOSIS,    PROGNOSIS    AND     TREAT- 

MENT.     In  one  octavo  volume  of  272  p:iges.     Clorh.  $2  50. 

p\RVIN  (THEOPHILTJF).     THE  SCIENCE  AND  ART  OK  OBSTET- 

RICS.     New  (second)    edition.     In  on«-  hnndsome  8vo    volume  of 
701  lages.  wiih  23<.i  engr.-ivirigs  and  .-i  colored  plate.      Cloth,  f4  2.'> ; 
leather,  $5  25.     .///ji/  ready. 

PAVY(F.W.)  A  TREATISE  ON  THE  FUNCTION  OF  DIGESTION, 
ITS  DISORDKHS  AND  THEIR  TREATMENT.  From  the  se.ond 
London  edition.     In  one  ortavo  volume  ot  23H  fm^es.    Cloth,  $2. 

PAYNE  (JOSEPH  FRANK).  A  MANUAL  OF  GENERAL  PATHOL- 
ogy.  De«igned  as  an  Intrndurtion  to  the  Practice  of  Medicine. 
Handsnme  oelnvo  volomo  of  624  pages  with  153  engravings  and  1 
oolurad  plate.    Cloth.  •*  <^ 
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POBERTS  (WILLIAM).  A  PRACTICAL  TREATISE  ON  URINARY 
•"    AND  RENAL  DISEASES,  INCLUDING  URINARY  I»EPO?ITS. 

Fourth   American,  from  the  fourth  London  eiiilinn.     In  one  very 

handsome  8vo.  vol  of  G(>9pnge8,  with  81  illu.«trntif>np.   Ch>th.  ^li  50. 
•nOBERTSON  (J.  McOREOOR).     PIIYSIOLOUIGAL   PHY.'SICS.     In 

OBe  ]2mo.  yolnmeof  5H7  pages,  with  219  illustnitionei.    Cioth,  $2  00. 

See  SintigHts*  Serien  of  Manuni*^  p.  14. 
pOSB   (JAMES).      A    HANDBOOK  OF   THE    DISKASE.S   OF   THE 
^    NERVOUS  SYSTEM.   In  one  handsome  octnvo  volume  of  726  pages, 

with  184  illuctratiuns.     Cloth,  $4  50;  leather,  $5  .')». 
OAVAOE   (GEORGE  H)      INSANITY  AND   ALLIKD  NECROSES, 
^     PRACTICAL  AND  CLINICAL.    In  one  12mo.  vulume  of  551  pn^ee, 

with  18  typical  illustriitiuns.     Cloth,  $2  00.     See  i^erifs  of  Cititinil 

Manuals,  p    13. 
qCHAFER    (EDWARD   A.)      THE  ESSENTIA L.<  OF  HISTOLOGY, 
^     DESCRIPTIVE  AND  PRACTICAL.     For  the  ut^v  «f  Studt-nis.     In 

one  handi^ome  octavo  volume  of  240  pages,  with  2{<1  illu.-lrations. 

Cloth,  $2  25. 
qCHMITZ    AND   ZUMPT'S  CLASSICAL  SERIES.    In  my.il  ismo. 
^     ADVANCED  LATIN  EXERCISES.    Cloth.  HO  cents  ;  hjillbuund, 

70  eent8. 

SALLUST.     Cloth,  (lOcents:  half  bound,  70  centH. 
NEPOS.     Cloth,  rtO  centH  :  half  bound,  70  cts. 
VIRGIL.     Cloth.  85  cents;  half  bound,  $1. 
CURTIUS.     Cloth.  80  centj>:  half  luMinil. '.Ml  cents. 

OCHREIBER  (JOSEPH).     A  MANUAL  UF  TRKAT.MKNT  IIY  MA.S. 

®  SAGE  AND  METHODICAL  MUSCLK  KXKIU'ISK.  Tr!His.l.ited 
by  Walter  MendelMon,  M.D  ,  of  New  York.  In  nnt>  hanil.-iniii*  i>(*ravo 
volume  of  274    pages,  with   117  fine  engravin;:s.      Clolh.    $2  75. 

OEILER  (CARL)      A  HANDBOOK  OF  DIAGNOSIS  AND  TKKAT. 

*^  MENTOF  DISEASES  OF  THE  THROAT  AND  NASAL  CAV- 
ITIES.  New  (.'M)  edition.  In  one  very  hand>oiiie  ]2(uo.  voliiuie 
of  «i73  pages,  with  101  illustrations,  and  2  beautifully^  Oiiori'd  plated. 
Cloth,  $2  25. 

SEVN  (HICHOLAS).  SURGICAL  BACTKRIOLOOY.  N«-w  (.-e.-nd) 
edition.  In  oni*  hrimlsonje  octavu  voluiiif  of  ab^nt  'Jjii  |i:i^e.«,  with 
13  plates,  9  of  which  are  colored.     Vrtpitrtug. 

SERIES  OF  CLINICAL  MANUALS  A  !<eri«-s  of  authoritative  mono- 
'  graphs  on  iinporlani  clinical  subjects,  in  l2ino.  VMJiiiiit'.*  nf  .iImui  .050 
I  ages,  well  illu>trnled.  The  following  vi.luincs  are  now  ready: 
IroadbcMi  on  the  l'ul«i>  ($1  75)  :  Yco  on  FootI  in  llfiillli  ao>l  hi.'i*'ase 
($2):  Uall  on  the  Kfftuiii  and  .Ann.-:  ($2  2.'»)  ;  Ciirter  aiid  Fmsl's 
Ophihaluiic  Surgcryi  $2  25);  Hiitchin>(in  on  Syphili>  i$2  2'i).  .Mar>h 
on  Dij'enj'es  of  the  Joint.-  (>2.';  Morris  on  Surgicjil  l>isiM!.»«»  nf  the 
Kidney  i;i(2  25)  ;  Owen  on  Surgical  Disfa.ies  ot  iJiiMrm  ($2)  ;  Pick 
on  Fraoiurc>  and  Dislocations  ($2);  Riillin  on  the  Tonuut*  (S^f  oil); 
Savage  on  In.-aniiy  anil  .Allied  >eur<iSi'S(  $2'  :  ami  Irrvf-  on  In- 
tohtinal  Olistruciion.  i$2j.  The  following  is  in  pre".-* :  Liioa.i  on 
Di.-tej^es  of  the  l.-relhra. 
For  separate  notices,  >ee  under  various  authors'  naines. 

SmoN  rW.)  MANUAL  OF  CHEMISTRY.  A  (iui.le  to  Lectures 
and  Lithoratory  work  for  Beginners  in  Cheinif-trv.  .\  Textbook 
specially  a^lnpted  for  Students  of  rharniacy  ami  .Meiliriiie.  New 
(2d)  edition.  In  one  Hvo.  volume  of  4.*tO  pages,  with  44  wood* 
entj  and  7  plates  showing  colors  of  5ti  tests.     Cloth,  $.'{  2j. 


14  LEA  BROTHERS  &  CO.'S  PUBLICATIONS. 

«KEY  (FBEDESIC  C.)    OPERATIVE  SURGERY     In  one  8vo.  vol. 

^     of  661  pagM,  with  81  woudcats.     Cloth.  $3  25. 

aLADE(D.D.)  DIPHTHERIA;  ITS  NATURE  AND  TREATMENT. 
Second  edition.     In  one  royal  l^mo.  vol.  pp.  168.     Cloth,  $1  25. 

OMITH  (EDWARD).    CONSUMPTION;   ITS  EARLY  AND  RKME- 

^     DIABLE  STAGES.     In  one  Svo.  vol.  of  253  pp.     Cloth.  $2  25. 

OMITH  (J.LEWIS).    A  TREATISE  ON  THE  DISEASES  OF  IN- 

'^  FANCY  AND  CHILDHOOD.  Seventh  edition, revisedund  enlarged. 
In  one  large  Svo.  volume  of  861  pnges,  with  61  illustiatitns.  Cloth, 
$4  50  ;  leather,  $b  50.     Just  ready. 

OlHirH  (STEPHEN).  OPERATIVE  SURGERY.  New  (second)  and 
thoroughly  revised  edition.  In  one  very  handsome  Svo.  volume, 
of  892  priges,  with  1005  illustrations.     Cloth.  $4;  leather,  $b. 

OTILIE  (ALFRED).     CHOLERA,  ITS  ORIGIN,  HISTORY,  CAUSA- 

"^  TION,  SYMPTOMS,  LESIONS,  PREVENTION  AND  TREAT- 
MENT.  In  one  handtiome  12mo.  volume  of  163  pnges,  with  a  chart 
showing  routes  of  previous  epidemics.     Cloth,  $1  25. 

OTILLfi  (ALFRED).  THERAPEUTICS  AND  MATERIA  MEDICA. 
Fourth  revised  edition.  In  two  haodsiome  octavo  volume^:  of  1936 
pages.    Cloth, $10;  leather, $12;  very  handsome  halt  Ru.^sia,  $13. 

STILLE  (ALFRED)  ANDMAISCH  (JOHN  M  )  THE  NATIONAL 
i)lSlM-:N.SATORY:  Containinp  the  Natural  Hiiilory,  Chemistry, 
Pharmacy.  AHi-ns  and  Usey  of  Medicinet*.  Incluuiiij;  tlio!*e  rec- 
oi^nized  in  the  latest  PharniaoojKuiay  of  the  United  State.*!,  <Jreat 
lirit.iin  and  Germany,  with  niimernus  referenceii  to  the  French 
Codex.  New  (tourth)  etlition.  ^evi^ed  and  enliiij^ed  with  m  Appen- 
d  .X  In  one  m:ignificent  itni»erial  octavo  volume  of  1794  pijjes, 
with  311  accurate  engravings*  on  wood.  Cloth.  $7  25;  leather, 
raided  hmds,  $8  ;  very  handsome  halt  Russia,  raised  hands  and  open 
back,  $9  Also,furni.«»hed  with  Ready  Reft-rence  Thumb  letter  Index 
tor  $1  in  addition  to  price  iu  any  id' the  above  styles  of  bin<iing. 

TIMSON  (LEWIS  A.)  A  TRKATI8K  ON  FRACTTRKS  AND 
DISLOCATIONS.  In  two  hands-. me  ootavo  volumes.  Vol.  I.,  Frao- 
t'lres,  5.^2  piges,  ^i»)(>  heauliful  illustrations.  Vol  II.,  Dishicatiiins, 
54(1  {"p  ,  MJ.>  illustrations.  Complete  work,  cloth,  S.')  60;  leather, 
$7  50.      Either  voluiue  separately,  cloth,  $.'i  ;    leather,  $4. 

A   MANUAL  OF  OPKRATIVE  sriUJEHY.    New  edition.     In 

one    royal    12mo.    volume    of  603    pages,    with    .'542    illustrations. 
Cloth,  $2  60. 

STUDENTS'  SERIES  OF  MANUALS.  A  <=eries  of  fifteen  Manuals  by 
eminent  teachers  or  examiners.  The  volumes  are  poeket-sixe 
i2mos  of  from  3tH)-640  pages,  ijrofuheiy  illustrated,  and  bound  in 
r»-<l  limp  cloth  The  ftdlowing  volumes  may  now  bo  annoui)ce<l  : 
Riuce's  Mat -ria  Medioa  and  Therapeutics  (fourth  e<lili'.n),  $|  50; 
Treves'  Mann  il  ol  Surgery  (monographs  by  .'{.{  leading  surire<»n8), 
li  <dumes,  each  $2  Ot> :  Hell  s  Compar  itivt*  Pnysiology  an«l  Anatomy, 
$2  00;  Robertson's  Physiological  Physics,  $  '  (Hi  ;  Gould  s  Surgical 
Diagnosis,  $2  00;  Klein's  Klements  of  Histology  {4th  edition), 
$1  DH;  Pepper's  Su-gieal  Pathol«»gy.  $2  00;  Treves'  Surgical  Ap- 
]ilit-d  .An  .lomy,  $2  00  ;  Power's  Human  i*h\siol<.gy.  second  edition, 
$1  50;  Kalfes  Clinical  Chemistry,  $1  60;  :in<l  Claike  ao«l  Luck- 
wood's  Dissector's  M.inual,  $1  60.  The  fidlowing  id  in  press  :  Pep- 
per's K»>rensic  .Medicine. 
For  separate  notice?,  see  under  various  authors'  names. 

TURCfES    (OCIILVIUS^.     AN    INTKnDrCTlON    TO  TlIK  STUDY 
OF  CLINICAL   M.ViDlCV^Y..     V\i  viwxt  Vlxuvi.vuL    Cloth,  $1  25. 
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TAIT  (IAW80K).  DISEASES  OF  M'OMKN  AND  ABDOMINAL 
SrR(jKRY.  In  two  haiidiioine  octnTO  voluuiee.  Vol  I.  containing 
64H  pages  ond  3  plates,  is  Just  rearty.  CU'lb,  $li  OU.  Vol.  II.  In 
Press. 

TANNER  (THOMAS  HA WKES).  A  MANUALOF  CLINICALMKDl. 
CINE  AND  PHYSICAL  DIAGNOSIS.  Third  American  from  the 
8ec(in<l  revised  Kn};li«h  edition.  Edited  b}*  Tilliury  Fox.  M.  D.  In 
one  hnnd.<<ome  12mo.  volume  of  3()2  pp.,  with  illus.     Cloth,  ^1  50. 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.    Fn.m 

the. second  English  oiiition.  In  one  8vf>.  volume  of  41H)  pnges,  with 
four  colored  plates  and  numerous  woodcuts.     Cloth,  $4  26. 

TATLOB  (ALFRED  S.)  MEDICAL  JURISPRUDENCE.  Eighth 
American  fr<m  tenth  Englifh  edition,  ypecinlly  revi^ed  b\  ihe 
Author.  Edited  by  John  J.  Ree^e,  M.D.  In  one  large  octavo 
volume. 

ON  POISONS  IN  RELATION  TO  MEDICINE  AND  MEDICAL 

JURISPRUDENCE.  Third  American  from  the  third  London  eui- 
tion.  In  one  octavo  volume  of  7bb  pngei<,  with  IU4  illuatralions. 
Cloth.  $5  50;  leather,  $t>  50. 

TAYLOR  (dOBERT  W.).  A  CLINICAL  ATLAS  OF  VENEREAL 
AND  SKIN  DISEASES.  Including  Din^jnopis,  Pr..giM.>i.^.  ai.d 
Treatment  In  eight  large  folio  part.>:,  mea.^uring  14  x  IS  inrhes, 
and  comprising  213  beautiful  tigurei:  on  58  fuil-p  ge  chromo-litho- 
grafihi*'  }>late}»,  85  fine  engravings,  and  425  page.-*  of  text.  C«'m- 
plete  work.  jn«t  ready.  Price  |)er  part,  pewed  in  heavy  embo.'.<ed 
paper,  $2  50.  Bound  in  one  volume,  half  Ru.«i(ia,  $27;  halt  Tuikey 
Morocco,  $28.  For  saU  hif  stiLscription  only.  Address  the  I'ub- 
li:«heri<.     Specimen  plates  by  mail  on  rece  pt  of  ten  ceni.s. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL  DIS- 

EASES.  Being  the  sixth  eiiition  of  Bum^teuil  and  T:iyIor.  In  one 
very  handsome  bvo.  volume  of  about  {Miu  page.^,  with  about  150  en- 
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